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MESSAGE 


FROM 


THE PRESIDENT OF THE UNITED STATES, 


COMMUNICATING 


A report of Major Emory, United Statés Commissioner, on the survey of the boundary between 
the United States and Mexico, accompanied by a letter from the Secretary of the Interior. 


Aucustr 7, 1856.—Read, and ordered to lie on the table. Resolution to refer to Committee on Printing agreed to. 


Aveust 15, 1856.—Ordered to be printed in quarto form, and that 5,000 additional copies of the report proper, with the 
maps, and 2,000 copies of the appendix, be printed—250 copies of the former, and twenty-five copies of the latter, be 
furnished the said commissioner. 


WasHIneton, August 1, 1856. 
To the Senate and House of Representatives of the United States : 

Icommunicate to Congress, herewith, the report of Major W. H. Emory, United States Com- 
missioner, on the survey of the boundary between the United States and the republic of 
Mexico, referred to in the accompanying letter of this date from the Secretary of the Interior. 

FRANKLIN PIERCE. 


DEPARTMENT OF THE INTERIOR, 
Washington, August 1, 1856. 
Sm: I have the honor to submit to you, herewith, to be laid before Congress, a report of 
Major W. H. Emory, United States Commissioner, on the survey of the boundary between the 
United States and the republic of Mexico. 


I am, sir, very respectfully, your obedient servant, 
R. McCLELLAND. 


Secretary. 
The PResrpent or THE Untrep Status. 


vi ' LETTER OF MAJOR EMORY. 


Orrice Unttep States Bounpary Commissron, - 
Washington, July 29, 1856. 
Sin: Ihave the honor to send herewith my report on the boundary between the United 
- States and Mexico, together with proofs of such maps and illustrations as have been completed, 
numbered from 1 to 63. The plates and blocks from which these proofs are struck are held 
by me subject to your order, or that of Congress. 

The general map cannot be completed until next winter, and the map of the new Territory is 
not quite completed, but when finished, no delay will ensue in the publication. By consultation 
with the printer, I find these maps will be done quite as soon as the printing of the report, 
should it be concluded to print that report. 

Besides the volume now sent in, there will be an appendix, containing reports upon the 
botany and natural history of the country adjacent to the boundary, with from two to three 
hundred illustrations, many of which are already engraved and the plates deposited in this office. 
These reports are in the hands of Drs. Torrey, Engelmann, and Professor Baird, and other savans 
of the country. They promise to have them all finished in the course of the year. These reports 
not being of the same general interest, I concluded it was proper not to delay sending in the 
general report until their completion. 

Should it be deemed proper to publish the general report and a limited number of copies of 
the appendix, I beg to call attention to my letter to you of April 23, 1856, by which it will be 
seen there is a large surplus of funds which may be made available for the purpose, and which 
has been saved from the appropriations made by Congress for the prosecution of the work. 
That surplus 1s at present more than $100,000. 

T have the honor to be, your obedient servant, 

W. H. EMORY, 


United States Commissioner. 
Hon. Ropert McCre.ianp, 


Secretary of the Interior. 
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ERRATA. 


Page 4, line 37, for ‘‘steppes’’ read steps. 
Page 24, line 17, for ‘Chas. Weiss’’ read John BE. Weiss. 
Page 24. The name C. B. R. Kennerly, surgeon, omitted, should come after J. E. Weiss. 


Page 41, line 17, 
Page 66, line 3, 
Page 70, line 21, 
Page 85, line 1, 
Page 115, line 34, 
Page 120, line 19, 
Page 121, line 30, 
Page 127, line 29, 
Page 128, line 41, 
Page 134, line 31, 
Page 134, line 37, 
Page 125, line 4, 
Page 125, line 6, 
Page 113, line 39, 
Page 68, line 12, 
Page 123, line 17, 


“4,000” read 5,000. 
‘Los Adjuntas’’ read Las Adjuntas. 


r ‘*Zocate’’ read Zoqueté. 


‘«Beyonp’’ read Beyond. 

‘‘Jaid’’ read lay. 

‘« present’’ read presents. 

‘‘ Fonquiecra’”’ read Fouquiera. 

‘« fluviatic’’ read fluviatile. 
‘“*Yumas’’ read Yuma. 
‘«Pelatado’’ read Palotal. 
‘«Samalurca’’ read Samalayurca. 
“1,727.32” read 1,730. 50. 
*¢1, 695. 22”’ read 1, 698. 40, 
‘«Manual’”’ read Manuel. 

‘« Tslitas’’ read Islétas. 

‘¢ Babuquivari’’ read Baboquivari. 


Page 131. The distances from New San Diego to Fort Yuma were measured by Major N. W. Brown, paymaster U, 8. A. 


Those from the Pacific ocean to the Gulf of Mexico, not otherwise designated, were measured under the direction of Lieut. 


N. Michler, 


PREFATORY REMARKS. 


The instructions given tome August 15, 1854, by the Hon. Robert McClelland, Secretary of 
the Interior, direct that, “‘in all cases where they do not conflict with the stipulations of the 
treaty, or the specific directions contained in these instructions, you will be guided by the 
instructions issued by the Department of State, and those of this department, to the Com- 
missioner, for running and marking the boundary line under the treaty of Guadalupe Hidalgo.” 

The instructions referred to, given to one of my predecessors, and not repealed, directed an 
examination of the country contiguous to the line to ascertain its practicability for a railway 
route to the Pacific; and also directed information to be collected in reference to the agri- 
cultural and mineral resources, and such other subjects as would givea correct knowledge of the 
physical character of the country and its present occupants. 

A compliance with these instructions has necessarily extended this report very much beyond 
the limits of the record necessary to show the official acts of the joint commission. 

Vifteen thousand extra copies of this report have been ordered by Congress. It consists of 
two volumes, divided into four parts. The first part comprises the personal narrative ; general 
description of the country; journal of the joint commission; the astronomical work; 
barometrical levels; meteorological record, and magnetic observations. The second part 
consists of the geological researches, with annotations, and a review of the whole by Professor 


James Hall. The third part comprises the general botanical features of the country, by Dr. 
John Torrey, described from memoirs of the assistants, and from the plants themselves, and 


& separte description of the cactacew, by Dr. George Engelmann, of St. Louis. The fourth part 
embraces the natural history of the country, by Spencer F'. Baird, based upon the notes and 
memoirs by the assistants, and upon the specimens themselves. 

The first two parts, forming volume I, are now presented to the government; the third and 

fourth parts, forming volume II, are delayed in consequence of the difficulty of getting the illus- 
trations engraved. 
_ Accompanying the first volume are five maps: first, a general map on a scale of sy5heas, and 
maps numbered from 1 to 4, on a scale of 4 geo, showing the boundary line and topography 
of the country contiguous, as far as information has been obtained from actual survey or recon- 
noissance. If these maps were placed in the hands of department commanders, with directions 
to fill up the intervals not covered by actual survey, from the best information within their 
reach, which, from the numerous expeditions sent out under intelligent officers of the army, is 
very great, the government would be in possession of delineations of our whole southern 
frontier, more authentic in character than the maps of many of the old States. 

LT have confined myself in all these maps, exoept the general map, to actual information, 
derived from instrumental survey, and in doing so, have sacrificed considerable general interest 
which might have been given them had I incorporated all the loose information which exists 


XVI PREFATORY REMARKS. 


For the performance of this portion of the treaty, each of the two governments shall nominate one commissioner, to the 
end that, by common consent, the two thus nominated, having met in the city of Paso del Norte, three months after the 
exchange of the ratifications of this treaty, may proceed to survey and mark out upon the land the dividing line stipulated 
by this article, where it shall not have already been surveyed and established by the mixed commission, according to the 
treaty of Guadalupe, keeping a journal and making proper plans of their operations. For this purpose, if they should judge 
it necessary, the contracting parties shall be at liberty each to unite to its respective commissioner, scientific or other assist- 
ants, such as astronomers and surveyors, whose concurrence shall not be considered necessary for the settlement and ratifi- 
cation of a true line of division between the two republics ; that line shall be alone established upon which the commis- 
sioners may fix, their consent in this particular being considered decisive and an integral part of this treaty, without neces- 
sity of ulterior ratification or approval, and without room for interpretation of any kind by either of the parties contracting. 

The dividing line thus established shall, in all time, be faithfully respected by the two governments, without any varia- 
tion therein, unless of the express and free consent of the two, given in conformity to the principles of the law of nations, 
and in accordance with the constitution of each country, respectively. “a 

In consequence, the stipulation in the 5th article of the treaty of Guadalupe upon the boundary line therein described is 
no longer of any force, wherein it may conflict with that here established, the said line being considered annulled and 
abolished wherever it may not coincide with the present, and in the same manner remaining in full force where in accord- 


ance with the same. 


ARTICLE II. 


The government of Mexico hereby releases the United States from all liability on account of the obligations contained in 
the eleventh article of the treaty of Guadalupe Hidalgo; and the suid article and the thirty-third article of the treaty of 
amity, commerce, and navigation between the United States of America and the United Mexican States concluded at Mexico, 
on the fifth day of April, 1831, are hereby abrogated. 


FRANKLIN Prerce, President of the United States of America: 

To all who shall see these presents, greeting: Know ye, that, reposing special trust and confidence in the integrity, 
ability, and diligence of William H. Emory, of the District of Columbia, I do appoint him to be commissioner, on the part 
of the United States of America, to run the boundary line between the United States and the Mexican republic according 
to the treaty between the two nations entered into the 30th day of December, 1853, and do authorize and empower him 
to execute and fulfil the duties of that office according to law; and to have and to hold the said office, with all the 
powers, privileges, and emoluments thereunto legally appertaining unto him, the said William H. Emory, during the 
pleasure of the President of the United States for the time being. 

In testimony whereof, I have caused these letters to be made patent, and the seal of the Department of the Interior of 

the United States to be hereunto affixed. Given under my hand, at the city of Washington, the fourth 

[seat.] day of August, in the year of our Lord one thousand eight hundred and fifty-four, and of the independence 
of the United States of America the seventy-ninth, 

5 FRANKLIN PIERCE. 


ROBERT McCLELLAND, 
Secretary of the Interior. 


By the President : 
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CHAPTER I. 


PERSONAL ACCOUNT. 


ORGANIZATION OF THE COMMISSION FOR RUNNING THE BOUNDARY LINE BETWEEN THE UNITED STATES AND THE REPUBLIC OF MUXICO, 
UNDER THE TREATY OF AUGUST, 1848.—CHANGES IN THE HHAD OF THE COMMISSION.—GOLD MANIA IN CALIFORNIA.—MFAILURE 


OF THE GOVERNMENT TO KEEP ITS BNGAGEMENTS.—MISAPPLICATION OF THE PUBLIC MONEY.—GENERAL MISMANAGEMENT OF THE ‘ 


APFAIRS OF THE COMMISSION.—FINAL REORGANIZATION.—CORRECTION OF STATEMENTS IN MR. BARTLETT’S NARRATIVE. 


The narrative of the connexion which different individuals have had with the Boundary 
Commission would no doubt be instructive, but the commission organized under the treaty of 
Guadalupe Hidalgo was changed so frequently, and the controversies between different mem- 
bers of the commission were so acrimonious, as to make the task both complicated and unpleas- 
ant, and the execution of it might, perhaps, be attended with injustice. 

I will, therefore, confine myself to such accounts as will enable the government, should occa- 
sion require it, to trace the history of the work, or any particular ‘portion of it, and to the cor- 
rection of some erroneous impressions which have gone abroad, not under authority of the gov- 
ernment, but of books published as a private venture. 

There have been two boundaries agreed upon with Mexico—that provided for in the treaty of 
Guadalupe Hidalgo, August, 1848, and that which now exists as the boundary, agreed upon in 
the city of Mexico, December 30, 1853, and usually known as the Gadsden treaty. 

The treaty under which the first commission was organized required the appointment of a 
commissioner and surveyor, to run and mark the boundary from the Pacific to the Atlantic, a 
distance following the sinuosities of the boundary of several thousand miles, extending over a 
portion of the Continent but little known, and diversified with much variety of climate and 
topography, and infested throughout its whole extent with formidable and hostile bands of 
Indians. 

I traversed a considerable portion of the line, in the campaign of 1846 and 1847, and made a 
reconnoissance of the country adjacent. The information obtained formed the basis of Mr. 
Buchanan’s specific instructions to our minister in Mexico, in reference to the boundary, which 
instructions, unfortunately for the country, were not carried out. 

It was, no doubt, from my supposed knowledge of the country that President Polk tendered 
me the office of commissioner, but attached the condition that I should resign from the army. 
This I respectfully declined. Colonel Weller was then appointed commissioner, and I was 
attached to the commission as chief astronomer and commander of the escort of United States 
troops, which was to accompany it. 

The commission was organized on a moderate plan, and proceeded, according to the terms of 
the treaty, to commence at a point south of San Diego, on the Pacific side. The only way to 
get there was by Cape Horn or by the Isthmus of Panama. Most of the commission took the 
latter route, and reached Panama in March, 1849, ei to meet one of the line of mail 
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steamers just established by the government. In this we were disappointed, and were kept in 
Panama, at great expense, until the middle of May. 

Soon after the organization of the commission in Washington, and on the eve of departure, 
the news came of the discovery of fields of gold in California, This report set all “ the wide 
awake’’ and unemployed men in the country in motion towards the new Eldorado, and it was 
with the greatest difficulty that passage to Chagres could be procured in the meanest craft. 
Every steamer and sailing vessel, without regard to sea-going qualities, that could be drawn 
from the regular channels of commerce, were put in requisition, and it was with considerable 
trouble that I procured a passage in the steamer Northerner, which sailed from New York. 

Simultaneously with our arrival on the Isthmus, there was a precipitation upon it of all the 
odds and ends of the inhabitants of the Atlantic coast of North America and Europe. The 
state of Panama, with its mongrel race of Indians, negroes and Spaniards, with their 
intellects obfuscated by bigotry, and their bodies enervated by a tropical climate, was wholly 
unequal to the task of receiving and entertaining, in an orderly manner, such an influx of 
strangers. Fortunately, the mass of them was of the self-governing race of the whites of 
North America, and when disorder and confusion seemed inevitable, propriety resumed the 
sway, and a germ of civil liberty and self-government was planted for the first time in that 
mis-called republic, the fruits of which are now beginning to be made apparent in the new code 
of laws, and the extended and liberal views of some of her citizens ; among whom stands con- 
spicuously Sefior Arosemena, to whose good offices we were indebted for a roof over our heads 
during our long delay in Panama. ; 

It was estimated that as many as four thousand people were collected in Panama, awaiting 
transportation to California. The price of passage-tickets in the expected steamers rose to an 
exorbitant sum, Each person seemed to think that there was a limited supply of gold, and 
that his hopes of getting any portion of it depended upon his early arrival in the field! Panama, 
at that time fallen into decay, and her name, in fact, stricken from the list of commercial cities, 
was out of the highway of ships. Boats, something in shape and awkwardness like the “ dug- 
outs’’ of the Mississippi, in use among the natives to transport fruit from the neighboring 
island of Toboga, were the only description of vessels that could then be obtained. The largest 
of them did not exceed ten or fifteen tons in capacity. Yet many were put in requisition to 
navigate the ocean over a space of three thousand miles, extending along a rock-bound coast, 
swept for a considerable portion of the way by adverse north winds. Many of the bold adven- 
turers were wrecked, and few, if any, reached their destination in their frail barks, but were 
obliged to put in at Acapulco and other ports along the coast. 

Seeing that there was little probability of our obtaining passage to San Diego before the 
middle of May, I unpacked the instruments, and set them up for the double purpose of prac- 
tising my assistants and making observations at Panama for latitude and longitude, magnetic 
dip and intensity, and other phenomena, the results of which will be found elsewhere. The 
result of these observations threw much light on the geographical position and the climate of 
those tropical regions ; but as the observations upon which they were founded were published ; 
in the fifth volume of the proceedings of the American Academy of Arts and Sciences, at 
Boston, it has not been considered necessary to reproduce them in this work. ‘ 

When we arrived, in March, the summer or dry season was not ended, and the country was 
very healthy; but towards the latter end of April the rainy season set in, and with it came fever 
and cholera, Rejecting the sanitary precautions of abstemiousness usually resorted to in such 
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cases, 1 employed a good cook, and purchased light wines, and, by a generous diet, myself and 
companions escaped all disease, although we were out every clear night observing—at a time 


_ when it was thought certain death to the foreigner to expose himself. I learned this agreeable 


preventive treatment in Vera Cruz, which I twice visited when the vomito was raging— 
the last time under aggravating circumstances. Being engaged in embarking my regiment, 
which was encamped two miles from the city, I was obliged to make frequent visits to the 
latter both night and day, exposed alternately to the scorching sun and the evening dews; 
and although frequently passing through infected districts since, it was not until the autumn 
of 1853 that I suffered from this disease. I attribute the attack at that time to the fact of being 
kept on board a ship, where, by an unexpectedly long voyage of eighteen days from Brazos 
Santiago to Pensacola, we were reduced to salt junk and whiskey. With the system suffering 
under this diet, I incautiously visited Mobile, where the epidemic was very violent. In all 
places where this malady has prevailed, it is undoubtedly the case that those addicted to the 
use of salt meats, brandy, whiskey, and the stronger wines, Madeira and Sherry, are the most 
likely to suffer. And we may not see any important changes in the health of the southern 
coast of the United States until its inhabitants shall conform to the habits of tropical nations— 
discard rich, unctuous food, and all alcoholic drinks, and substitute pilaus and the light wines 
which can be produced in the mountains of the Carolinas and Georgia, but more parsoalarty. 4 in 
the champagne country of Texas. 

It was not until after the middle of May that a steamer appeared in the hater which 
proved to be the ‘‘ Panama,”’ one of the line of United States Pacific mail steamers, upon which I 
had shipped from New York the heaviest of the astronomical instruments intended Me the 
boundary survey, in charge of Captain Hardcastle, corps Topographical Engineers. 

The ‘‘Panama’”’ was built before the discovery of gold in California, when it was supposed but 
very little would be carried by her except the United States mails and the government officers 
passing to California and Oregon. Her tonnage was, I think, something under 1,000 tons; 
yet such was the irresistible press for passage to California, that when she weighed anchor to 
proceed on her voyage, no less than seven hundred souls, exclusive of her crew, were found to be 
on board. Every reasonable effort was made by Capt. Bailey and other officers of the ship to 
administer to our comforts, yet the voyage was of the most disagreeable and unsatisfactory 
character. 

The treaty with Mexico required that we should be in San Diego on or before the 31st of 
May. We arrived there on the Ist of June, but finding the Mexican commissioner had not 
come, we were at once satisfied that no evil would result from the unavoidable delay. On 
reaching San Diego we found the escort of troops awaiting us. It was composed of company 
“A,” 1st dragoons, commanded by Lieut. Coutts, and company ‘‘H,”’ 2d infantry, commanded 
by Capt. Hayden. 

San Diego ap ared to me not to have changed since 1846-47. The news of the discovery 
of gold in the northern part of California, produced less commotion in that quiet town than in 
New York or Panama. Fortunately for us, it did not feel the effect until the reaction came 
from the Atlantic side, some months after our arrival. Had it been otherwise, all attempts to 
keep together the enlisted men and laborers of the survey would have been idle, and the com- 
mission would have been disorganized before doing anything. 

The Mexican commissioner arrived July 3, at San Diego, accompanied by one hundred and 
fifty troops.. The joint commission was organized on the 6th, and on the 9th I established my 
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observatory at the Punta, and called it Camp Riley, after the general then commanding in Cali- 
fornia, to whom we were much indebted for affording many facilities in conducting the survey. 
The infantry company was encamped in the valley near me, and the dragoons were sent up the 
valley of the Tia Juana, to a point where the grazing was good, to get in condition for the hard 
service upon which they were soon to be employed. 

The following distribution was made of that portion of the officers and employés of the 
boundary commission under my direction: Aided by James Nooney and George C. Gardner, 
I took the personal charge of the determination of the latitude and longitude of Camp Riley, 

and the t*iangulation by which that determination was to be carried to the initial point on the 
Pacific; no convenient place for wood and water, which was at the same time protected from 
winds and the drifting sands, being nearer to the initial point than Camp Riley. 

Lieut. A. W. Whipple, corps Topographical Engineers, assisted by Messrs. Parry and Ingra- 
ham, were assigned to the charge of the party to determine the other extremity of the straight 
line forming the boundary at the junction of the Gila and Colorado. In addition to his duties 


ag assistant, Dr. Parry was charged with the geological and botanical investigations to illus- - 


trate the physical geography of the country. 

Capt. E. L. F. Hardcastle, corps Topographical Engineers, assisted by Mr. George C. Gard- 
ner, and escorted by Lieut. Slaughter, with a detachment on foot, was placed in charge of the 
party to reconnoitre the country, gain a knowledge of the topography, and select elevated 
points by which the extremities of the line, or the two observatories in charge of Lieut. Whipple 
and myself, could be connected. in longitude by flashes of gunpowder. 

A party under the charge of the United States surveyor, assisted by Messrs. Whiting, 
Taylor, and Foster, were employed in surveying the shore-line of the head of the bay, for the 
purpose of showing on paper the initial point of the boundary on the coast of the Pacific, 
described in the treaty as being one marine league south of the port of San Diego. 

The portion of the boundary which the commissioner designed to run first, consisted of a 
straight line from a point on the Pacific ocean, one marine league south of the port of San 
Diego, to the junction of the Gila and Colorado. The most obvious way of determining the 
direction of this line was to connect the two points by triangulation, and in this way ascertain 
their relative positions on the face of the earth, and compute the azimuth of the line joining 
them. But the character of the intervening country made it impossible to pursue this mode of 
operating, when the time and means at our disposal were considered. Triangulation is the 
most accurate, but the slowest and most expensive method of surveying, even in old settled 
countries, where the stations to be selected are easily accessible in wagons. 

The peculiarities of this country presented obstacles almost insurmountable to such an opera- 
tion. The whole distance, about 148 miles, may be divided into two nearly equal parts, differ- 
ing in character, but both unfavorable to geodetic operations. The first, rising in steppes from 
the sea, devoid of water, and covered with spinous vegetation, attains in akrupt ascents the 
height of five or six thousand feet above the sea in the short djstance of thirty miles. From 
this point, for about thirty miles more, the country is occupied by a succession of parallel ridges, 
striking the boundary nearly at right-angles, and separated by deep and sometimes impassable 
chasms, It then falls abruptly to néar the level of the sea. The remainder of the line stretches 
across the desert of shifting sand at the head of the Gulf of California, destitute for the most 
part of both water and vegetation, rendering it impossible to mark the boundary in the usual 
manner on the ground. a 
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“At the various conferences of the joint commission, the mode of conducting the survey was 


discussed ; and it was agreed to determine the line by astronomical methods, as the only mode by 
which we could do so correctly and within our means. Although not then a member of the 
joint commission, I was invited to their consultations; and my knowledge of the country, 
derived from a previous exploration, was brought into requisition. 

I would here be doing injustice to Colonel Weller, the United States commissioner, and 
General Conde, the Mexican commissioner, if I did not place their conduct in contrast with 
what subsequently happened, by commending the just and enlarged views which guided their 
early conferences, and the intelligence and liberality with which all suggestions for the guidance 
of the scientific operations of the commission were received and adopted by those two gentle- 

It will be seen by those conversant with geodetic matters, that the determination I had 
undertaken was of no ordinary kind, and required for its success the most accurate and elaborate 
observations, and a skilful application of those observations by analytic formulae, involving the 
figure of the earth and other elements, a perfect knowledge of which has not yet been attained, 
although researches upon the subject have occupied the minds of the great astronomers; and 
the last half century has seen their labors embodied, and our knowledge brought very near 
perfection, by the beautiful analysis of Bessel, and the successful application of that analysis 
by Professor A. D. Bache. 

An error in the latitude or longitude of either extremity, of a few seconds, would produce a 
great departure of the line from the point it was intended to strike; the utmost precision was, 
therefore, necessary to be observed in all determinations connected with the line. 

In this operation I looked for little or no aid from the Mexican commission, for although 
composed of well educated and scientific men, their instruments were radically defective. Our 
determinations, after being re-observed and re-computed by the Mexican commission, were 
received by them without correction ; and the actuai tracing of the line on the ground by the 
two parties, operating in different directions from the two extremities of the line, showed their 
correctness. When the parties met on the desert, they were found to be so nearly on the 
same line, that the difference might as properly be attributed to the inaccuracy of prolong- 
ing straight lines over such vast and almost impassable tracts, as to error in the original 
direction. 

The elaborate observations and computations by which the result was arrived at, will be 
found in their proper place. 

It was in the month of September, while engaged in this dreary and thankless work, that 
intelligence was received that Colonel Weller was removed, and Mr. J. C. Fremont was 
substituted. This official, although he accepted the appointment, afterwards declined it, 
and never joined the commission. At this time Colonel Weller was absent at the north, 
engaged in the fruitless task f raising funds, About the same time, intelligence reached our 
hitherto quiet and secluded camp, of the successful accumulation of wealth by many who had 
gone to the gold region without a dollar in their pockets. News came, too, that was afterwards 
confirmed, thgt Colonel Weller’s drafts had been protested, his disbursements repudiated, and 
himself defrounced as a defaulter ; when, at that very time, as the settlement of his accounts 
afterwards showed, he was in advance to the government. 

The wages of common laborers employed at the port of San Diego suddenly rose to $150 per 
month, and of carpenters to $10 per day. Subsistence of every kind rose in proportion ; the 


6 . PERSONAL ACCOUNT. 


soldiers’ rations from 20 cents to $1 50 per day. Our people had not been paid for some time, 
and we were without a dollar. This seemed more than poor human nature could bear, and 
one by one our force dropped off, until but four or five of the civil employés remained, and 
among them three persons in subordinate positions, whose fidelity, I think, deserves to be 
remembered—Francis Holley, Frank Stone, and my servant Robert, a slave. 

I find no fault with any gentleman in civil life who left the commission at this time. 

Had I not been an officer of the army in command of troops, and in charge of an important 
work co-operating with a foreign commission, I should have undoubtedly exercised the privilege 
of withdrawing. The government failed to comply with its obligations to pay the civil officers 
and employés their salaries, and even to supply them with the necessary subsistence. On the 
other hand, the field of gold was spread before them, and almost within’ their reach, I cannot 
say that any of the commission would have yielded to the temptation had those in authority 
been supplied with the means to pay them, or had they been invited to remain. As it was, I 
am not prepared to ay that one left the commission without receiving and deserving an honor- 
able discharge, and not a single member ever deserted the commission. I was at this time in 
a position of extreme embarrassment. It was a critical period in the progress of the work. All 
the preliminary steps had been taken ; the observations nearly completed at one end of the line, 
and the party designed for the mouth of the Gila ready to start ; the commissioner absent ; with- 
out a dollar in my pocket; the commission dishonored at home, and without credit in the field. 
In this dilemma I did not hesitate to take the responsibility of using the military power in my 
hands to keep the work from being abandoned. 

I directed the quartermaster and commissary of the army attached to the escort to furnish 
supplies and transportation, and I engaged to give each soldier, with the assent of his captain, 
when not on military duty, two dollars for each day’s work done in running the boundary. 

This arrangement, which was cordially approved by the commissioner, and subsequently, on 
a change of administration, by the government, worked well in more ways than one. 
While it supplied me with the manual labor necessary to carry on the work, it prevented 
desertion from the escort, which, in other branches of the army in California, occurred to an 
alarming extent; in some cases entire guards going off with their arms. Throughout the whole 
campaign we had but three desertions, and when I was relieved from the command I was com- 
plimented in orders from the commanding general of California for the successful manner in 
which the troops had been held together. 

The outrage inflicted on the commission by withholding funds, and attempting to place at its 
head persons under influences avowedly hostile, so far from shaking my interest in the great 
scientific work which I had commenced, only increased my determination to complete it. At 
the same time I felt it my duty to resent the indignity, by tendering my resignation, to take 
effect on the completion of the line I had commenced, which was the only one indeed in the 
boundary, as then agreed upon, involving any very great degree of scientific skill. I accord- 
ingly wrote to the honorable Secretary of State the following letter : 


Camp Rutey, September 15, 1849. 
Ore” * * * * * * * * 5 ae 


It is questionable in my mind whether the Department of State has followed up its intention, 
conveyed in the preliminary instructions of February 15. But if it has done so, and I am con- 
sidered as occupying the position of chief astronomer and topographical engineer (of the boundary 
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commission,) I now destre, for reasons which, in my judgment, form an insurmountable ob- 
stacle to the proper performance of these duties, to be relieved from all duty on the commission. 
T request the person may be designated to whom the instruments in my custody shall be 
turned over. They are at present distributed between Captain Hardcastle, Lieut. Whipple, 
Mr. A. B. Gray, and myself. In dué season an account will be rendered of my astronomical 
determinations on this work, and the commission will be furnished with the result. 
. By the time of receiving my recall, I hope to have finished the determination of the astrono- 
mical line forming the boundary between the Pacific and the mouth of the Gila river, and it 


will be a convenient point for the transfer of the work to other hands. 
602% * * * * * * * * * * 


Iam, sir, very respectfully, your obedient servant, 
W. H. EMORY. 


In reply to this letter I received, almost simultaneously, the two following letters: 


Wasutneton, November 21, 1849. 
Sim: Your letter of the 15th of September has been received. I learn from it with regret 
that you wish to be relieved from your duties as astronomer and topographical engineer, in 
connexion with the commission, on the part of the United States, for marking the"boundary 
pursuant to the treaty of Guadalupe Hidalgo. Your claims and peculiar aptitude for that 
service were so generously acknowledged, that there was every reason to hope you might not be 
severed from the commission until the close of the business confided to it. Entertaining no 
doubt, however, that the reasons to which you allude are sound, and that the public will derive 
advantage from your employment in any other professional duty which may be assigned to 
you, your request is acceded to, and in a letter of this date I have requested the Secretary of 
War to designate your successor. In regard to the civil assistants to whom you refer, it is 
presumed that it would be best for them to remain, with a view to aid your successor in the 

discharge of his duties. 
Tam, sir, very beupeetfally! your obedient servant, 
J. M. CLAYTON. 


Wasurneton, November 28, 1849. 

Str: The letter addressed to you by this department under date of 21st has been detained 
for the purpose of being sent by the officer whom the Secretary of War might appoint as your 
successor. It appears, however, from the communication of Mr. Crawford of this date, a copy 
of which is enclosed, that the order for your relief, which had been requested of him, would be 
so greatly inconvenient to the military service that he deems himself constrained to deny tlfe 
request. 

Under these circumstances, it is hoped that you will continue to discharge the duties of com- 
mander to the escort and chief astronomer to the commission, with the same fidelity and ability 
by which you have attained your high professional and personal character. 

I am, sir, very respectfully,eyour obedient servant, 
J. M. CLAYTON. 
Major W. H. Emory, Astronomer, c&c., &c. 


It might be supposed, after the receipt of these letters, that the desperate condition in which 
the affairs of the boundary commission had been left, by the neglect to supply it with funds, 
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had at last received the attention of the authorities at Washington, and that a brighter day : 


was dawning on our work. Unfortunately for us, just after these letters were written, the work 
was transferred from the Department of State to the Department of the Interior, and these 
promising hopes were doomed to disappointment. 

With the organization above described depending chiefly upon the military officers and escort 
attached to the commission, I completed the determination of the latitude and longitude of the 
two observatories near the extremities of the line, and proceeded to transfer, by triangulation, 
the determination of Camp Riley to the initial point on the Pacific. Although this was 
accomplished by a single triangle, the longest side of which was not five miles, such was the 
peculiarity of the atmosphere rendering objects near the coast indistinct, that I was nearly two 
months in completing this work satisfactorily. I had now lost nearly all my assistants, and 
the computation of the azimuth of the line and the tracing of the line on the face of the earth 
were done with no other aid than that of Captain Hardcastle and assistant Gardner and the 
infantry soldiers of the escort. Lieutenant Whipple, with the cavalry escort, was still at the 
junction of the Gila and Colorado, faithfully aided by the escort and assistants Parry and 
Ingraham. 

In the mean time Colonel Weller had received official information that he was removed, and 
a successor, as before stated, was named who was to relieve him. His successor, however, never 
appeared, and things remained in a state of suspense until the receipt of the following letter: 


DEPARTMENT OF THE INTERIOR, 
Washington, January 8, 1850. 

Sm: Mr. John B. Weller having been relieved from duty, as head of the commission to 
survey the boundary line between the United States and Mexico, and the direction of said 
commission having, therefore, fallen temporarily upon you, I have to request that the persons 
employed on the work may be reduced to the lowest number consistent with the proper though 
economical management of the business confided to you, by the discharge of all such as are not 
indispensable to the proper performance of the work, and whose services can therefore be dis- 
pensed with without detriment. 

The number of surveyors ought not to exceed three; and in reducing the force you will have 
a view to the suggestions of Col. Abert to Lieut. Col. McClelland, a copy of which is enclosed. 

I am, sir, very respectfully, your obedient servant, 


T. EWING, Secretary. 
Major W. H. Emory, San Diego, California. 


Upon the faith of these instructions, emanating, as they did, from the fountain-head of the 
authority of the government of the United States, I proceeded to reorganize the commission 
and make arrangements for the continuation of the survey of the line, and placed one efficient 
party in the field, under the charge of Capt. E. L. F. Hardcastle, and organized another to 
send by the most expeditious route to the Paso del Norte, on the Rio Grande, at which point it 


was agreed by the joint commission to meet in November of the same year, (1850.) A schedule 


of the reorganization and an application for funds, with an urgent letter showing our necessi- 


ties, were sent and received by the Department of the Interior, and the following answer was 
returned : é 


° 


be 
- = 
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DEPARTMENT OF THE INTERIOR, 
Washington, April 10, 1850. 

Sm: Your letter from San Diego, (without date,) enclosing papers marked 1 to 4, has been 
received. 

The bill to supply deficiencies of appropriation for the present fiscal year, containing an 
appropriation for the boundary service, has passed the House and is now before the Senate, but 
will not probably be disposed of by that body in time to enable me to forward a remittance to 
you by the steamer which sails on the 13th instant. Funds will be sent to you, however, by 
the next departure from New York. 

Your views as to the further prosecution of the work are generally approved, but you will 
receive more specific instructions by the next steamer; and you will in the mean time go on as 
you propose. 

The monuments are in course of preparation, and will be sent as soon as practicable. 

' Tam, sir, very respectfully, your obedient servant, 
T. EWING, Secretary. 

Major W. H. Emory, U. S. A., San Diego, California. 


Here is not only a distinct approval of my proceedings, but a promise that funds should be 
sent by the next steamer. Yet it will challenge belief when I state no money was sent, and 
the reorganization was practically repudiated by the appointment, for the second time, of # 
commissioner (Mr. J. R. Bartlett) to succeed Col. Weller, and new assistants were appoiated, 
omitting all those appointed by me, under the authority and with the oe Gio of the 
Secretary himself. 

To understand fully this extraordinary and inexplicable proceeding, and to give a compre- 
hensive view of the gross injustice done not only to the individuals, but +0 the government, it . 
must be borne in mind that we were co-operating with a foreign government in a great public 
undertaking, and that the few assistants who remained, faithfully performing their duties, did 
so at the sacrifice of going to the mines of California, where certain wealth awaited all who 
went at that time. 

Congress also, with a just liberality which always characterizes it when legislating for those 
who are faithfully performing their duty, had voted $50,000 to pay the deficiencies due this 
very party. Not one cent of it was paid, as Congress designed, but it was improperly, if not 
illegally, diverted from its channel and given to the new commissioner, who expended it before 
he got on the ground, and incurred debts in addition far exceeding this sum. The persons for 
whom this money was intended, who had honorably sacrificed the certainty of private fortune 
to a sense of duty, were left in the field without pay and without subsistence. 

It was hard to believe, and still harder to comprehend, that such an act of injustice could be 
perpetrated in a republican government. But when the fact became undoubted, and there was 
no longer hope, I calied the small party together, and informed them that I should leave them 
to finish the line, as my instructions authorized me to do, in charge of a tried and faithful 
officer, Captain Hardcastle, and I would go to Washington in the first boat, to represent in 
person their situation. It was all that could be done in the case, and nothing else could be 
satisfactory after the clear breach of faith perpetrated twice, and in both instances, apparently, 
without the shadow of excuse. 

Vol. I——2 : 
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On reaching Washington, I found a change had taken place in-the office of Secretary of the 
Interior, and that the new Secretary, the Hon. A. H. H. Stuart, among the first acts of his 
administration, had sent relief to my party. By the aid of the means then furnished, the work 
was completed on the Pacific side, and the party returned to Washington in September, 1851. 

Before leaving the Pacific coast, orders were sent me to turn over all the instruments, and 
the persons to whom they were turned over were directed to take them to El Paso, overland, 
by way of the junction of the Gila and Colorado. 

The country to be traversed, as far as then known, was of the most difficult character, and 
almost impassable for wagons. The wages of teamsters and other laborers was $150 per 
month ; mules, and all the means of subsistence, at a proportional price; and not a wagon was 
in the possession of the boundary commission. I reported all these facts, and showed the 
difficulty of complying with the order if we had funds; and, in addition to the natural 
obstacles interposed, it was well known there was not a cent in my hands; yet in the face of 
my remonstrances, the orders were reiterated, and, so far as my efforts went, were faithfully 
executed ; but, as might be supposed, the persons who were charged with the performance of 
this duty utterly failed to accomplish it. 

Foreseeing this result, and thinking it all-important that we should have a party on the 
ground in time to meet the commission at El Paso on the first Monday in November, the day 
on which they agreed to meet, and also that all the topographical information might be 
gained necessary to enable the commission to come to a proper decision on the point to be 
selected as the initial point of the boundary on the Rio Grande, I took the responsibility of 
ordering Lieutenant Whipple, with a suitable supply of instruments, to proceed to El Paso, 
by the way of Panama to New Orleans, and thence take the smooth road through Texas in 
wagons. But for this, the commission would have been at El Paso without an astronomical 
instrument, and without persons capable of using them, and wholly dependent upon the 
Mexican commission. A couple of weeks preceding my arrival from the Pacific, intelligence 
reached the department that the affairs of the new commission had fallen into great disorder 
at El Paso, and the Secretary of the Interior applied to the Department of War for me, by 
name, to be reassigned to the duty of astronomer, &c., to the boundary ; but the intervention 
of the Bureau of Topographical Engineers caused another officer to be named in my place. I 
was quite satisfied to have nothing more to do with a mixed commission, governed by persons 
wholly unused to public affairs, and ignorant of the first principles of the scientific knowledge 
involved in the questions to be determined by them; but in little less than a year from this 
time, (September 13, 1851,) I was directed to proceed to El Paso and resume my duties, by 
taking charge of the survey of the boundary. 

On the 15th I left Washington, and, after a dreary march across the prairies and uplands of 
Texas, reached El Paso in November, and resumed my duties in the field on the 25th of that 
month. 

Having in view the difficulties of transportation over such a vast extent of country, unin- 
habited by civilized races, and infested by nomadic tribes of savages, I recommended, when in 
temporary charge of the commission, that the number of civil employés and assistants on the 
footing of officers should be reduced to fifteen. This recommendation was seemingly approved, 
yet on reaching the boundary commission I found that this number had been increased at one 
time to as many as one hundred and upwards; and although it had been greatly reduced, when 
I reached the scene of operations there were still a great many, the most of whom were unem- 
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; ployed, and, with the exception of one or two, none were fitted for the service on which they 
were engaged; most of them ignorant of the first principles of surveying, and embroiled in 
feuds with each other, and arrayed in hostility either to the commissioner or to the head of the 
scientific corps. 

The commissioner was absent on an expedition into Sonora, the commission was in debt, 
and not one cent was at my disposal to prosecute the survey. Beyond running an erroneous 
line a degree and a half west of the del Norte, and starting a party, with limited means, under 
Lieutenant Whipple, to survey the Gila, and another to survey the Rio del Norte from the 
point established by the commissioner, nothing had been done. 

The situation was one of extreme embarrassment; but finding officers and men sufficient who 
were willing to undertake the work upon credit, I immediately established an observatory at 
Frontera, one at San Elceario, and another at Eagle Pass, and placed two surveying parties in 
the field in addition to those already out. in carrying out this design I was much aided by 
Mr. Magoffin, an influential and wealthy citizen residing near E] Paso, with whom I had made 
the campaign in 1846, which resulted in the conquest of that country. 

Clear and distinct representations were made of the condition of things to the Department of 
the Interior, and recommendations made to reduce and re-organize the commission which had 
been formed by the preceding administration on a scale preposterous in magnitude and absurd 
in principle. It was oppressed with a multitude of officers, quartermasters, commissaries, 
paymasters, agents, secretaries, sub-secretaries—all officers wholly unknown to any well regu- 
lated surveying corps, and worse than useless by the conflict of authority which these officers 
engendered, and the enormous expense which the payment of their salaries and personal expenses 
entailed on the commission. 

The sum of five hundred thousand dollars had been expended, and I can safely say that not 
more than one hundred thousand had been appropriately used in running and marking the 
boundary up to that time, and all the work that could be said to be fairly accomplished was 
that done by the first commission—the completion of the line from the initial point on the 
Pacific to the junction of the Gila and Colorado rivers. 

At the same time that I wrote a full account to the Department of the Interior of the con- 
dition of affairs in the field, and urged the necessity of immediate re-organization and relief in 
money, I despatched a special messenger, Mr. Edward Ingraham, with thirteen rifles, through 
the Indian country, in the direction of the Pimo villages on the Gila, to see if any intelligence 
could be had of the commissioner, with a letter to him representing in urgent terms the neces- 
sity for immediate aid. I entertained the reasonable expectation that from one or the other | 
of these sources help would be obtained ; and so believing, I did not hesitate to make all the 
necessary purchases to prosecute the work. 

Although the Rio Bravo, from El Paso to its mouth, has been frequently mapped, it will 
surprise many to know, that up to the time when I commenced the survey, by far the largest 
portion of it had never been traversed by civilized man. This surprise will, however, cease 
when the reader reaches that part of the report which treats of the physical geography of the 
country, and his eye rests on the sketches by which it is illustrated. He will then see the 
impassable character of the river; walled in at places by stupendous rocky barriers, and esca- 
ping through chasms blocked up by huge rocks that have fallen from impending heights, where, 
if the traveller should chance to be caught in a freshet, inevitable destruction would be the 
consequétice, 7 
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The plan adopted for the survey was to touch the river at convenient intervals, accessible to 
wagons, determine those points astronomically, establish depots for the surveying parties, and 
connect the intervening spaces by lineal survey. I attended in person to the astronomical work 
and the establishment of the depots. Lieutenant Michler, and assistants Von Hippel and 
Chandler, were placed in charge of the three surveying parties, and to their able assistance 
Iam much indebted for the successful execution of the plan. 

It would subserve no useful purpose to recite the difficulties which we encountered in the pro- 
secution of this work. Superadded to the physical obstacles to be overcome, the men became 
almost insubordinate from the long absence of the commissioner from the work, and his unpar- 
donable neglect to furnish money for their payment. Some of them had not received any pay 
for eighteen months, and the commissioner was at that moment, with an equipage and corps of 
attendants, visiting the States of Chihuahua and Sonora, and the Geysers of California—places 
sufficiently distant from the line. 

When at Presidio del Norte, about one-third of the way down the river, the men, disgusted 
with long-deferred ‘‘ promises to pay,’’ became very mutinous; and on one occasion, I was 
obliged to put down a riot in my camp, single-handed, and at the risk of being shot by an 
insubordinate fellow, insane from the effects of the intoxicating mezcal. Shortly after, a whole 
party rebelled and refused to proceed further. Fortunately, at this moment I received, by an 
express sent out to intercept the mail from San Antonio to El Paso, an order from the Secretary 
of the Interior, authorizing me to draw on the department for a limited amount of funds. At 
this time, there was passing from Chihuahua to San Antonio a return merchant train with 
$5,000 in specie, which I obtained and turned over to the person acting as disbursing agent. 
With this sum I was enabled to pay off a portion of the men, and discharge the disaffected. 

It was not until late in the fall of 1852 that we reached Eagle Pass (Fort Duncan) with the 
survey, having encountered no disaster, except the suspension of the work of Mr. Chandler’s 
party, which was wrecked in the Cafion of the Rio Bravo, one hundred and twenty miles above 
the mouth of the Pecos. In the mean time, Mr. Michler’s party had carried the survey from 
the mouth of the Pecos to Loredo. 

At this stage of the work, just one year after my return to it, I received the first letter or 
notice of the commissioner, who sent me a check for twelve thousand dollars, which was handed 
over to Mr. Tansill, the disbursing agent, who, before he completed the negotiation of the note, 
received notice that it was dishonored. The work was, at the same time, inconvenienced by our 
receiving intelligence that the check for five thousand dollars was repudiated at Washington, 
which I had drawn upon the faith of the written order of the Secretary of the Interior, and 
which had been cashed by an unsuspecting and honest American merchant. 

I considered that any attempt to push the work further, under the circumstances, was not 
called for on my part. The following letters were addressed to the commissioner, and all work 
was suspended except that of myself and personal assistants : 


Camp near Fort Duncan, October 30, 1852. 
Sir: I received your two checks—one for $12,000, the other for $8,000. (The merchants here 
refused to cash them, alleging that similar drafts had been protested in Washington. 
Unfortunately, a few days afterwards, notification was served on me, through one of the 
leading houses here, that a small draft drawn by me, under the authority of the Secretary of the 
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Jnterior, at Presidio del Norte, and without which the work would have been suspended at that 
point, had also been protested. 

The protest was dated after the deficiency bill and the appropriation bill had become laws of 
the land. ‘This settled the business. I had before this sent an agent to San Antonio to see what 
could be done, and unofficial advices are this day received, informing me the largest draft has 
fallen into hands of persons having, I know, large and just claims against the commission ; so 
the whole object of my requisition, which was to have twenty thousand dollars here in cash to 
discharge and reorganize parties concentrating on this point, is defeated. 

I made the requisition for that limited amount, supposing you, of course, would follow on im- 
mediately and join me here. Under these circumstances, seeing the work about to be suspended 
and myself placed in so false a position, I immediately, on the receipt of the notification that 
my draft was repudiated in Washington, despatched Lieutenant Michler to ascertain the cause, 
and correct, if possible, the delinquencies. é 

T have now been one year on this work without receiving a dollar from you, and have been 
obliged to sustain it by a system of credits, promises and threats, wholly unknown to our 
government. Considering the munificent appropriations made by Congress, I cannot think 
the survey has received anything like its just proportion of the funds. 

I received by mail your letter informing me you could not keep your engagement to meet me 
at this place; in consequence of which I have this day made a requisition for funds directly on 
the Department of the Interior, to prevent, if possible, a suspension of the work, and the 
scenes of disorder that must ensue if the parties collecting here are detained for want of means 
to send them on or discharge them. 

I regret to learn by your letter that you have taken Mr. Radziminski and assistants with 

"you, as two opportunities presented themselves since your arrival, and that of Mr. Whipple, 
at El Paso, by either of which he and his party could have joined us with ease and safety. 
 T regret to learn, also, from Lieutenant Whipple, that you have not seen proper to furnish 
3 him with funds. I understood your letter as agreeing to my proposition that it was necessary 
to furnish with funds each chief of party. 
So many and so complicated have become the difficulties growing out of the long continued 
absence of yourself, in whom rest all the moneyed powers of the commission, that I would, to 
‘obviate them and other difficulties, leave my work and go to any point to meet you; but your 
letter is indefinite both as to time and place of meeting, and, for the present, I content 
myself with sending this to the place you name as the most probable to meet you—Camargo, 
yy or rather Ringgold barracks, the American post opposite. 

My estimate for the year 1852 was $90,000; not a cent too much, though many of the items 
in that estimate would, from my increased experience, now be changed. This estimate was 
made at El Paso in duplicate, accompanied by letter. One copy was directed to you at, I 
think, San Diego, and the other copy was directed to you through the Department of the 
Interior. [f you were not in place to receive it, that is no fault of mine, and surely can never 
be used as a reason for the distressing and unusual condition in which I am placed, both 
personally and officially, by the total failure to keep the working people of this commission 
supplied with a portion of the munificent funds voted by Congress for this work.* 


For a statement of all the money voted by Congress for this survey, see statement at the end of this chapter. 
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At El Paso, to avoid stopping the work, and to relieve the immediate necessities of indivi- 
duals, I certified to the correctness of accounts, and the individuals sold them to shavers and 
brokers. 

This necessity should never occur in government work, as it leads to speculation, and is 
injurious to the credit of the government. 

Should this meet you, I desire you will send me, with as little delay as possible, twenty 
thousand dollars in cash, and cause thirty thousand to be placed to my credit ‘either in New 
Orleans or at Fort Brown. Should you do so, the requisition on the government, if complied 
with, will not be used. 

I am, sir, very respectfully, your obedient servant, 
W. H. EMORY. 

Joun R. Barttert, Esq., 

United States Commissioner. 


Rinecorp Barracks, December 20, 1852. 

Sin: The drafts drawn by me, under authority of the Secretary of the Interior, and the drafts 
sent me by you from El Paso, were all protested. Notice of this, and other circumstances 
beyond my control, caused me, in effect, to stop operations about the 5th of November, since 
which time I have been, as directed by the Secretary, awaiting your arrival; so that we have, 
in fact, been at work one year, without receiving a dollar from the government; and many of 
the employés have not been paid for a much longer time. As stated to you in conversation, at 
Presidio del Norte, a panic seized a large number of the men—first, with the idea that they 
never were to be paid, and, second, with a fear of the Indians. 

Being in a country wholly remote from aay aid, I found it absolutely necessary to keep the 
men in service; and upon the faith of orders from the department, and the expectation of soon 
meeting you, I promised they should be paid and discharged at Fort Duncan. I desire now to 
take the only remaining step left to enable me to redeem that pledge, and to request, if there 
is a dollar left, it may be distributed among these men. f 

Enclosed is a list of officers and men in the service, and the amounts due to each up to 
November 20, 1852. Subsequent revision of the accounts may show a slight alteration. 


The total amount. of this list 19...4...ivsssdevcdee~isoassevecdecssenseaccesdeneses $16,439 
The pay, &c., up to this time will be, in addition.....s...seeeereereeees 7,000 
To which is to be added a check for $12,000 drawn by you in my 

favor, and turned over to T. W. Tansill, quartermaster of the 

boundary commission, accepted by Messrs. Lewis & Groesbeck, 

expended in drafts by Mr. Tansill, and subsequently repudiated by 

Messrs. Lewis & Groesbeck ......sesecssssrreenersereessuessesacreneeeeeaeeens 12,000 
There is also due, chiefly in San Antonio, about $8,000, the amount 

of the drafts drawn by me, under the authority of the Secretary, 

NOt ACCEPted.....sesssscerevesscreereconcoseranseseeeceessseraeeseesssceneeesawess he 8,000 


43,439 
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- I think it unnecessary to make a requisition on you for a further prosecution of the work 
until the above demands are satisfied. 


I am, sir, very respectfully, your obedient servant, 
W. H. EMORY, 


Bt. Maj. U. S. A., Chief Astronomer Survey B. C. 
J. BR. Bartizrr, Esq., UV. S. Commissioner. 


After making the best arrangements I could to satisfy the various demands of the men and 
other creditors of the commission, I repaired to Ringgold barracks, where it was reported the 
commissioner would strike the boundary on his return trip from Mexico. There I awaited his 
arrival, occupying my time by establishing an observatory, to be used in the event of the 
resumption of the work. 

On the 20th of December the commissioner arrived; and finding that no security could be 
given for the payment of the debts already contracted, or for those necessary to be contracted 
in the future prosecution of the work, I did not hesitate to avail myself of the authority granted 
by the Secretary to suspend the work of the survey of the river. A resolution of Congress had 
already suspended the survey west of the river. 4 

After turning over all the property and papers of the commission, except the instruments 
and notes of the survey, I repaired to Washington city, and commenced the computation of the 
field-work as far as it had been completed. 

In the month of March, 1853, Congress appropriated a sum of money to complete the survey 
of so much of the Rio Bravo as constituted the boundary, and to prosecute the office-work of the 
survey. The commission was immediately reduced and reorganized, A new commissioner 
(being the fourth) was appointed. 

The parties were organized by me, and placed in the field in less than a month ; and by the 
middle of December, 1853, all the field-work was completed within the time and for a less 
amount than had been estimated. ; 

The following is the organization under which the work of the old boundary was concluded : 


Robt. B. Campbell, U. S. commissioner. 
Lucius Campbell, secretary. 
W. H. Emory, chief astronomer and surveyor. 
G. C. Gardner, assistant. 
J. H. Clark, do. : 
Lieut. Michler, corps Topographical Engineers, in charge of surveying party. 
BE. A. Phillips, assistant. 
Ed. Ingraham, do. 
Chas. Radziminski, in charge of surveying party. 
Thos. W. Jones, assistant. 
Jas. H. Houston, do. 
Arthur Schott, in charge of surveying party. 
M. Seaton, assistant. 
J. HE. Weiss, do. 
Capt. George Thom, corps Topographical Engineers, was left in charge of the office-work, 
assisted by assistants Chandler, Herbst, Thom, Wheaton, and O’ Donoghue, 
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The collation of the geological work was left in charge of Drs. Hall and Parry; that of the 
zoological, in charge of Prof. Baird ; and the botanical, in charge of Prof. Torrey. 

Lieut. Michler was assigned to the unfinished work above Eagle Pass, Schott to the survey 
from Laredo to Ringgold barracks, and assistant Radziminski to the survey from Ringgold 
barracks to the mouth of the Rio Bravo; whilst I, with assistants Gardner and Clark, 
determined astronomically the points along the boundary, intended as checks upon the accuracy 
of the surveys. 

Before the completion of the work, the yellow fever made its appearance, and myself and 
several of the assistants were attacked—some on the line, and others after leaving it and 
reaching the northern shores of the Gulf of Mexico, where this disease raged with unusual 
violence. 

No serious inconvenience was experienced, however, in the prosecution of the work, from this 
cause, and nothing happened to interrupt the harmonious and rapid execution of the field 
work, but the melancholy loss of assistant Thomas Walter Jones, who was drowned in the 
Rio Bravo by the upsetting of a skiff, in which he was returning to camp from his labors in 
the field, on the evening of 23d July, 1853. His body was found two days after, a few miles 
down the stream, and was buried by his afflicted companions at the rancheria of Dr. Merryman, 
on the banks of the Rio Bravo. 

This ends the narrative of the operations in the field of the various commissions organized 
under the treaty of Guadalupe Hidalgo. 4 

It is proper for me, however, before closing this chapter, to refer to a publication issued by 
Mr. J. BR. Bartlett, one of the late commissioners on the part of the United States, which 
professes to give an accurate account of the affairs of the commission. It is not my purpose 
to review that work, and expose its errors, but simply to correct some statements affecting 
myself. : 

Mr. Bartlett’s principal achievement on the boundary was the agreement with General 
Conde, the Mexican commissioner, fixing the initial point on the Rio Bravo, in the parallel 
of 32° 22’, instead of a point as laid down on the treaty map about eight miles above El Paso, 
which would have brought it to the parallel of 31° 52’.. That agreement is no less remark- 
able than the adroitness and success with which Mr. Bartlett convinced the authorities at 
Washington of its correctness. 

The question has been so thoroughly discussed, that a reproduction of it here is not called for. 
It is sufficient to say, that it was disapproved by the astronomer and surveyor on the commission 
at the time, and was finally repudiated by the government. Mr. Bartlett, in his account of 
the matter, states I was ordered to sign the map of his initial point, and that I did sign it. 
But he does not state what was the purport or meaning of my signature, nor does he give my 
letter which reported the circumstances to the government ; but only an extract of that letter, 
selecting paragraphs of it to suit his own views. I here supply the deficiency by giving the 
letter in full, and the agreement signed by myself and Mr. Salazar, the Mexican commissioner, 
who succeeded General Conde. It will be seen that the Secretary of the Interior took the 
responsibility of making the action of the two commissioners final, thereby rendering the joint 
commission authorized by the treaty, as I understood it, a nullity. In view of such an interpre- 
tation, my signature as surveyor was only required, as alleged, to perfect the oficial documents ; 
the words of the order were, ‘‘ You will sign the map of the initial point agreed upon by the two 
commissioners.’” : 
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By reference to the treaty it will be seen that any agreement of the kind required the action 
of the joint commission, and that the joint commission was to be composed, not only of the two 
commissioners, but of the two surveyors also. 

I refused to recognise the act as that of the joint commission, ind signed the map as the 
order directed, carefully and studiously attaching a certificate that it was the initial point of 
the two commissioners; and to prevent the possibility of misconstruction, an agreement in 
writing was eptered into with Mr. Salazar, and our signatures attested by witnesses, showing 
that the map was only that of the boundary agreed upon by the two commissioners, and 
nothing else. 

This course, while it permitted me to obey a specific order in writing from a superior, left the 
government free to act, and repudiate the agreement by the two commissioners, as it subse- 
quently did. - 

It is evident that any other course would have resulted in committing the government, irre- 
trievably, to an erroneous determination of our southern boundary. It is but just, however, 
to Mr. Bartlett, to state, that so far as the facility for a route for a railway to the Pacific was 
considered, the line agreed to by him was no worse than that claimed by his adversaries. My 
own reports, based upon previous explorations, had presented the whole case very clearly to 
view. Yet these reports were overlooked, and it was ignorantly represented that while Mr. 
Bartlett’s line lost the route for the railway, the other line secured it. I will not here fatigue 
the reader by a topographical description of the country, showing where the obstacles to a rail- 
way route exist ; but he will see by a glance at the map, that the practicable route so adjudged 
by myself, and by other officers who retraced my steps and re-surveyed this country, is to the 
south of both these lines of boundary claimed under the treaty of Guadalupe Hidalgo. 

In this same book, Mr. Bartlett claims to have produced the first correct map of the Gila. 
‘He labors to place himself on the footing of an explorer of a new country, and only mentions 
previous explorers of that river to repudiate them. 

On page 192, volume II, Mr. Bartlett, in his personal narrative, says: ‘‘It is also proper to 
state, that Lieutenant Whipple and Mr. Gray found the bend of the river to be much greater 
than is laid down by Major Emory on his map.’’ It would have been no more than truth 
required, for Mr. Bartlett to have stated, what I expressly state in my printed memoir accom- 
panying this map, that I did not explore this bend, but laid it down from conjecture. Itisa 
small affair, subtended by a chord of thirty or forty miles. I passed over the chord, and not the 
bend, and so stated. 

The survey of that bend is given in the map of this report, and it will be,seen it differs from 
that laid down by Mr. Bartlett as the first correct map of the Gila. A comparison of his map 
with that published by me in 1846 will show that, with the exception of this bend, which he 
has laid down erroneously, he has copied literally my map of 1846, even those parts laid down 
conjecturally. 

The reconnoissance of the Gila made by me in 1846 was under adverse circumstances, made, 
I may say, in the face of the enemy ; yet it has stood the test of re-survey, and Mr. Bartlett has 
added to the injustice of attempting to depreciate my labors, the meanness of appropriating them, 

On the same page, and in the same spirit, Mr. Bartlett says: ‘‘Mr. Gray, in his official 
letter to the Secretary of the Interior, from San Diego, says that many errors of others who 
have been along this river, in astronomical observations, were corrected by Lieutenant Whipple.”’ 

As I am the only person who ever made an astronomical observation on the Gila, previous to 
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my sending Lieutenant Whipple there, who was one of my assistants on the boundary, I am 
the person referred to. 

The points selected by him, and those selected by me in 1846, are not identical, and uo survey 
connected them; they therefore, as a general rule, cannot be compared directly with each other. 
Fortunately, however, the only point determined elaborately by Mr. Whipple can be placed in 
direct comparison with my reconnoissance in 1846. By reference to my journal, published by 
Congress in 1847, it will be seen I observed with the sextant, in 1846, ata p about one 
mile and a half south of the junction of the Gila and Colorado, and obtained i 


Latitude of the camp......ccecscsseseseeernees is sincere Bp kre eevee it Ly Gm thle 
Longitude west of Greenwich...... PETE ert sretiseconane centres te Sete 


Lieutenant Whipple, under my orders, determined the junction with a 36-inch transit, and a 
46-inch zenith telescope, to be in— 


atl bEU Puss useeenaus uae see ie womens seins oan pe ea vi sens Set imekash oct dessne couas CEs 
Longitude ....ssscceccreeseeserresseeesernns a ercnes Jagpane  aniiceen obpitassgueteed Aaa Ia ae 


Upon this determination of Lieutenant Whipple’s being recomputed by Professor Hubbard 
and myself, introducing the new element of the corresponding observations at Greenwich, fur- 
nished by Professor Airy, we obtained— 


For latitude.....cccsccssregersesssssnrssscssesensesesnanananeassasceserensnenenans 32° 43’ 23/3 
For longitude .....sssscsessseccsseneeerssesserssecesaseeeeanaceernnessenenayer snes 7 38" 24°27 


Now, if we make allowance for this mile and a half, which was not accurately measured, we 
find a coincidence in the two results truly remarkable, covsidering that I used, in 1846, only a 
reconnoitring instrument, a small Gambey sextant. 

The above will show that Mr. Bartlett had no authority, in fact, for what he states; and to 
show, further, that he has given currency to an insinuation neither justified by facts nor by re- 
liable information within his reach, I give the following letter of Lieutenant Whipple, who 
made the re-survey of the Gila, and who is the only person from whom Mr. Bartlett could derive 
his information : 


Wasurnaton, June 13, 1853. 
Duar Six: Your note of this date communicates a paragraph from “Bartlett's Personal Narrative,’’ stating that Mr. 
Gray, in his official letter to the Secretary of the Interior, from San Diego, relating to the survey of the Gila, says, ‘‘ that 

many errors of others who have been along this river, in astronomical observations, were corrected by Lieut. Whipple.” 
Tf the above was intended, as you infer, to throw discredit on your astronomical labors in 1846, I do not hesitate to 
pronounce it unjust. During the progress of the survey and afterwards, 1 freely expressed my admiration of the general pre- 

cision with which the Gila had been laid down upon the map from your astronomical observations. 
Iam, very respectfully, your obedient servant, 
A. W. WHIPPLE. 


Camp nrar Fort Duncan, October 1, 1852. 

Sm: Lhave the honor to acknowledge this day the receipt of your letter enclosing me the commission of United States 
surveyor, for running and marking the line between the United States and the republic of Mexico. 

Your letter enclosing the appointment was handed me on the 30th of January at Samalurca, in Mexico, together with a 
letter of instructions, and a copy of instructions to the commissioner, dated November 4, defining the duties of the sur- 
veyor, and directing me to be governed accordingly. 

Ihave been hoping from that day to this to have an interview with the United States commissioner, but have not, in, 
consequence of his absence, nor haye I received any communication from him whatever, until the day on which I broke up 
my camp at the Presidio del Norte, August 20. I received by express a letter from him, a copy of which is herewith en- 
closed, by which it will be seen he arrived at El Paso on the 16th of August, and proposed to meet me at this place. 
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There are several points in these instructions, based, as I have reason to believe, upon erroneous information conveyed 
to the Secretary ; and as I believe the commissioner to whom they refer as directly as to myself will concur with me in 
the recommendation I design making, I have, for obvious reasons, deferred making them until his arrival, and shall defer 
doing so with the hope of at length meeting him. In the mean time I have pushed the survey with unceasing diligence 
and economy ; and many subjects now press so closely, that it is necessary for me to communicate directly with the Secre- 
tary, and no longer await the arrival of the commissioner. 

I have carried the survey down as far as Laredo, with the exception of a small space still to be covered between the 
great Chizo Cafion and the Rio San Pedro, On this portion two parties are now operating. One was disbanded and reor- 
ganized by me in consequence of a panic which seized it in regard to the Indians; and the other has within these last 
few days been surrounded by Indians, forced to abandon the survey, retire to the hills, and send in for aid. 

To the first I was obliged to give the entire escort, and pass through the infested country myself without a soldier ; to 
the last I gave all the spare men I had ; and it was also furnished, at my request, by Major Lamotte, commanding at Las 
Moras, with five infantry soldiers. This region is the thoroughfare for all the bad Indians on the frontiers. I have passed 
through it myself without damage, and I hope the two parties will do the same; but enough has happened to justify me 
in haying in previous communications so often urged the necessity of additional escort, and I have now respectfully to re- 
quest that the Secretary will apply to the War Department to furnish a company of soldiers to escort either of these parties 
should they be again driven back ; below here no escort will be required. 

The parties have each been so well reinforced, I do not believe either of them will have any further trouble, for all work 
bravely and cheerfully ; but if they should, it would cause much delay unless a'company of soldiers is held in hand to send them. 


On my reaching the ground to take charge of the survey, November, 1851, I found that Mr. Bartlett and the acting sur- 
yeyor had agreed upon the initial point, 32° 22’, and that a great stone monument had been erected marking the point, 
and having the usual inscriptions, and the names of the American and Mexican conmissioners, astronomers, and surveyors ; 
and Mr. Salazar informed me this had been hastened at the urgent request of the American astronomer and surveyor. 

Lalso found that articles of agreement, based upon the letters of instruction from the commissioner to Col. Graham, my 
successor and predecessor as chief astronomer, had been entered into with Mr. Salazar for the survey of the boundary, and 
the survey had been commenced at the initial point, 32° 22’, by Col. Graham. 

On the 30th January, 1852, while on my route west of El Paso, in pursuit of the commissioner, I received unexpectedly, 

and certainly unsolicited, the letter of appointment as United States surveyor, and your letters of instructions, one to my- 
self and a copy of the letter of instructions to Mr. Bartlett, dated November 4, 1851, in which it is directed that ‘‘ should 
the suryeyor at any time differ with you [the commissioner] on any question connected with the survey, he [the surveyor] 
will defer to your [the commissioner’s] opinion until the case is submitted and decided by the department. 
' The surveyor came out long after the initial point was agreed upon, and the monument erected and the line begun, 
relieved the acting surveyor, and protested against the point. With the protest and the views of the commissioner before 
him, both sides it is presumed fairly stated, the honorable Secretary instructed the surveyor to sign the maps; but before 
the instructions reached him, he was relieved, and I was appointed in his place, with the same instructions. 

I therefore considered the matter as settled, and the action of the government as final. ‘The official documents which 
have been prepared for the purpose,’”’ referred to in my letter of appointment and instructions, never haying been presented, 
ho action has been taken in the matter definitely and finally to ‘settle this important point.”’ I quote from my instruc- 
tions, for, as I shall presently show, it has, by the views taken of the subject by both sides, ceased to be an important point. 

But Ihave done this in compliance with the letter and spirit of my instructions. Mr. Salazar, the Mexican commis- 
sioner and surveyor, met me at the Presidio del Norte, August Ist, to sign the maps of the Rio Grande forming the 
boundary. Neither party had the maps properly prepared, nor was Mr. Salazar at all prepared in money or means to go on 
with the work at the rate I was progressing. I had already signed, conjointly with him as astronomer and surveyor, the 
only maps fit for signature, but he remained pressing me to sign other maps which involve ‘incidentally the initial point 
agreed upon by Mr. Bartlett, Mr, Conde, Mr. Salazar, and Mr. Whipple, from which Colonel Graham had started his survey 
of the river. I therefore, on the 28th August, signed the maps according to my instructions, with the reservation con- 
tained in the paper, a copy of which is herewith sent, marked ‘‘A,”’ signed conjointly by Mr. Salazar and myself, and the 
statement therein referred to setting forth on the face of the maps that it was the ‘‘ bowndary-line agreed upon by the two com- 
missioners, April 20, 1861.’’ 

I presume it was never intended I should give my certificate, as astronomer and surveyor, to the correctness of the deter- 
mination of a point which had been determined by the observations of others, and without consultation or adviee of mine. 
On the other hand, I do not for a moment doubt the power of the government to instruct me on the subject, or hesitate as 
to my duty to obey its mandates, which I understand as requiring me only to authenticate the initial point agreed uv0Q fy 
the commissioners of the two governments. i 
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In reference to the importance of the point, I think it as well to state that the line agreed upon by the commission, 
April, 1851, is about 33’ north of the line contended for, as that laid down by Disturnell’s map, but it reaches about 16/ 
of arc further west; and as both lines run 3° of longitude west, the difference of territory is 39 of longitude multiplied 
by about 40’ of latitude, each having a middle latitude that may, for the purpose of computation, be assumed at 30°. 
Neither line gives us the road to California, and the country embraced in the area of the difference, with the exception of 
a strip along the Rio Grande about nine miles long and from one to two wide, is barren, and will not produce wheat, corn, 
grapes, trees, or anything useful as food for man, or for clothing. 

-Neither line will give us a channel of communication for posts along the frontier, without which it is impracticable to 
comply with the XIth article of the treaty, which enjoins the United States to keep the Indians out of Mexico. 

When originally on the work, before the point was determined, having a knowledge of the country from previous 
reconnoissance, I had the honor of asking the attention of your predecessor to this very subject; in a communication dated 
April, 1849, San Diego, California, which was subsequently printed by the Senate. I then pointed out what I believed to 
be the only view taken of the treaty, which would have given us the road, it being, in truth, the only important matter 
involved in the question. No notice was taken of this, and I was superseded in my command until restored by you, 
although Mr. Clayton, the Secretary of State, had declined, on my application, to relieve me, on the ground of my knowl- 
edge of the particular duties to which I was assigned. r 

On my return to the work, both governments having been committed in the matter by the commission, the time was 
passed when anything could be effected with the Mexican commission. 

It is not pretended that. the view there taken of the treaty is as close a legal construction as that taken since; but it 
is the only one which could haye given us a wagon road from the Del Norte to the Pacific, by way of the Gila river. And 
it is believed that, if this point had been urged before discussion took place, or before either party had committed itself, 
the obvious advantages to both would have secured its adoption. 

- I have the honor to be your obedient servant, 


W. H. EMORY. 
The Hon. Srcrerary or Tan INTERIOR. 


E I give here a copy of my letter of April 2, 1849, which, had it received attention, would have 
been the means of saving much controversy and expenditure of time and money: 


Bounpary Commassion, San Draco, April 2, 1849. 

Sm; Paper marked ‘‘A’’ will exhibit to you the adoption of my determination of the astronomical line forming the 
boundary between the United States and Mexico, from the initial point on the Pacific to the junction of the Gila and 
Colorado rivers, by the Mexican astronomer and surveyor, Sefior Don José Salazar y Larregui. The line passing through 
the five points stated in that paper, as determined by me, is in view of the Tecaté mountain, thirty miles distant, and Sefior 
Salazar undertook to establish on the Tecaté a signal in the prolongation of this line, and has succeeded in doing so; and 
the same has been verified under my orders, ve 

Knowing the long time that must elapse before the monuments arrive, Ihaye, in conjunction with Mr. Salazar, to secure 
this line beyond all cavil, and for the convenience of property holders on either side, caused monuments of a pyramidal 
shape, twelve feet at the base, and twelve feet high, composed of stones and earth, to be erected at the points established. 
These extend over a space of thirty miles, and embrace all the settled portions, I haye bound the government for the pay- 
ment of one-half the cost of the monuments, the Mexican commission paying the other half. 

You were apprized in my last despatch that this commission, when I received the charge of it, was without one cent of 
money, without a mouthful to eat, and without a hoof or wheel for transportation ; and that I was deprived of the only 
means of doing anything, by being deprived at the same time of military command, 

T have not been instructed to estimate funds for the past or future. I have no means of estimating the debts of the 
commission, but presume this has been done by the late commissioner. I think it proper, however, to send an estimate — 
herewith of funds required by Brevet Captain Hardcastle, to enable him to carry out his instructions. I think it also proper 

- to inform the Department, for the benefit of the operators from the ‘Paso del Norte,’’ that authentic information has reached 
here, that the Mexican frontier towns of Fronteras and Santa Cruz, which have always been counted on by the officers of 
the commission to furnish supplies, have been ravaged by the wild Indians, and deserted by the inhabitants, and the means 
of subsistence of the Pimos Indians have been eaten out by the emigrants. Tn addition to the American emigration, a 
dense stream of ‘Sonoreans,’’ and other Mexicans, is now pouring over a portion of the same route into California, deso- 
lating the herbage and means of subsistence as they pass. Five thousand and upwards have already penetrated the coun- 

Rais season, and it is estimated by intelligent men that fifteen thousand more are in movement in the same direction. 
Ps In connexion with this same subject, and reverting to my despatch No, 2, I presume enough was then said to satisfy you 
that the expedition should not move from the ‘Gila eastaard.”’ The fact alone, that all it may accomplish, if it can 
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‘accomplish anything, between the mouth of the Gila and the ‘‘Paso del Norte,’’ beyond that of overcoming space, will be 
by the movement of the Mexican commission, growing out of the action of the joint commission of an ex parte character, 
and therefore of no value. But, in addition to this, we may lose a great advantage by pushing the survey in that direc- 
tion—no less than the only practicable route for a railway over the Sierra Madre; which route is near the 32d parallel of 
latitude. ‘That supposed to have been recently discovered by Lieutenant Simpson I believe impracticable. Had that intel- 
ligent officer come further ‘‘ westward,’’ he would have found an insurmountable barrier. 

By pushing the survey eastward, and looking for a branch of the Gila which shall fulfil the conditions of the treaty— 
the first to intersect the boundary of New Mexico—you will inevitably be made to strike that boundary far north of the 
parallel of the copper mines ; because all the streams south of that parallel, having their sources in the Sierra Madre, run- 
ning towards the Gila, disappear in the sands before they reach Gila, except in cases of unusual freshets. Working east- 
ward, theiralmost trackless beds must escape the notice of the keenest explorer. Working from the ‘Paso del Norte’ 
northward and westward, you strike the sources of the streams themselves ; and although they may disappear many leagues 
before reaching the Gila, they may nevertheless be affluents of that river, and fulfil the condition of the treaty. 

Another view of the case may also be taken. The inaccuracy of the.map upon which the treaty was made, and which 
thereby became a part of the treaty, is notorious. It is also known to all who have been much in the frontier States 
of Mexico, that the boundaries of those States have never been defined on the ground, and are unknown. This is particu- 
larly the case of the boundary betwixt New Mexico and Chihuahua. In this condition of things the commissioners must 
negotiate, and they may adopt the 32d parallel of latitude, until it strikes the San Pedro, or even a more southern parallel 
of latitude. ‘This would give what good authority, combined with my own observations, authorizes me to say is a practica- 
ple route for a railroad—I believe the only one from ocean to ocean within our territory. 

Another consideration is, the treaty makes the Gila for a certain extent the boundary. The Gila does not always run in 
the same bed; whenever it changes the boundary must change, and no survey nor anything else can keep it from changing. 
The survey of that river, therefore, as it fixes nothing, determines nothing, is of minor importance. It forms of itself a 
more apparent and enduring monument of the boundary than any that can be made by art; and on the principle that that 
which is of the greatest necessity should be done first, the line from the Paso del Norte, until it strikes a branch of the 
Gila, would seem to demand the first attention. 

It is but just to say these are not views recently adopted by me ; they were entertained and expressed before leaving 
Washington and since, and I urged that none but the astronomical party, and just as much of the commission, should be 


sent to the Pacific side as was necessary to fulfil the corfllitions required by the letter of the treaty. 


Very respectfull our obedient servant 
ee ‘hia 3 W. H. EMORY. 
Hon. T, Ewina, Secretary of the Interior. 


[Letter referred to in the note on page 14.] 
Orrice Unirep Srares BounpARyY COMMISSION, 
Washington, April 23, 1856. 
Sm : In answer to your instructions of April 22, predicated on a resolution of Congress, received this day, I have the 


honor to submit the following table, showing the several appropriations made by Congress for the survey of the boundary 
line between the United States and Mexico, as established under the treaty of Guadalupe Hidalgo : 


< iadamiia Date of law. : Object of appropriation. Amount appro- 
Vol. | Page. printed 

9 301 | Aug. 12, 1848 } Running and marking boundary line under treaty of Guadalupe Hidalgo) $50,000 00 

9 426 May 15, 1850 | Do---.-.-..--- GO gos 2s oes aaa Ghee Beep ee DGan haar melate do.. 50,000 00 

9 541 Sept. 30, 1850 | Do_-..---.---- CR ete eee Govt eto CCE Or mone do.. 135,000 00 

9 Solae Marci o. l8ot0)| DO.-.-.-.>--- Gee aan wuld (Oe as ee GRR do.. 100,000 00 

10 Ae) July 20; 1852 | Doss. 2-------- ao seteeo2e.15 dovuceso-eages AGE ea eens do-- 80,000 00 

10 95 | Aug. 31, 1852 | Arrearages of boundary commission....------------------- secetee 25,000 00 
10 140 | Dec. 23, 1852 | Running and marking boundary line below El Paso, including ex- 

penses already incurred ...--- ------------------=------70 77777 120,000 00 

10 209 | March 3, 1853 | Arrears due Major Emory's party---------------------------"-">-* 20,000 00 

10 209 | March 3, 1853 | Expenses of Lieut. Whipple’s party-..---------~------------=- naan 6,000 00 

10 209 | March 3, 1853 | Running and marking boundary line under treaty of Guadalupe Hidalgo 93,012 00 

10 296 | May 31, 1854 | Arrearages prior to July 1, 1853_..-------~~-~---------+---------- 60,000 00 

10 296 | May 31, 1854 | Engraving maps, views, &c., of boundary survey ---------~-------- 10,000 00 

10 570 | Aug. 4, 1854 | Compensation of officers, office-work, &c------~------------------- 38,100 00 

10 664 | March 3, 1855 | Engraving maps, views, &c., of boundary survey....-.----------+- 10,000 00 

7 Total Sos ceress = sc-cepeaencesemceew ee Pee eee 787,112 00 
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Of the above amount, the disbursement of only a very small portion came under: my direction or within my knowledge. 
The item of $38,100 for office-work and the two items of $10,000, each were disbursed by Captain Thom under my imme- 
diate direction. Of the first sum, there was, January 1, 1856, a: balance untouched of $24,445 54; and of the two last 
sums a balance of $12,900. As far as my authority has extended, there have been no defalcations. 

T have also to submit a table showing the appropriations made by Congress for the survey of the boundary between the 
United States and Mexico, as established under the treaty of December 30, 1853. 


r =a 

U. S. Statutes. 

Date of law. Object of appropriation. ° Amount appro- 
priated. 
Vol. | Page. 

10 568 | Aug. 14, 1854 | Running and marking boundary under treaty of December 30, 1853. - $168,130 00 
10 661 | March 3, 1855 DOSS See eee eee lide Sasha ae sess douse = sae anaes do). Se oss 71,450 00 
Totalnce See coe aetna tamansedar=be—eee nae a= Sam ein 239,580 00 


Of the amount appropriated for the survey, &c., of the boundary under the treaty of December 30, 1853, most of it was 
disbursed by myself, and a portion by Lieut. Michler ; and there remained, on the 1st of January, 1856, in the hands of 


the assistant treasurer of the United States@t New York, to my credit -------~------~-~---------0-----0- $42,004 59 
In the hands of Lieut. Michler -..-----------~=-----95 ----0 se se- conn ans esesapsasecerssscasseaccss 5,000 00 
In the treasury of the United States at Washington, not drawn.-.---.«---------------------------------- 51,450 00 
WER Up pha ee a ea a ea ee tt ee 98,454 59 
Total from above -------- WL ene ni een o een nee ne enn eee cere ee nner neers 87,345 54 
Grand total_...------------- --- enn nnn nn nn nnn nnn nnn nnn nna n= 135,800 13 


And I have further to report that no defalcations have occurred in those under my orders. 
T have the honor to be your obedient servant, 


W. H. EMORY, U. S$. Commissioner. 
Hon. Roserr MoCrenzann, Seereary of the Interior. ‘ 


The field-work of the boundary survey under the treaty of 1850, confided to my charge, was 
finished within the time estimated by the government, It will be seen from the above state- 
ment that the whole work will be completed at an expense much within the appropriation made 
by Congress. 


. 
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Pearson eu. COMMISSION UNDER TREATY OF DECEMBER 30, 1853.—rRIP TO EL PASO DEL NORTE.—JOURNAL OF JOINT 
‘ COMMISSION. 


On the 15th August, 1854, I received from the President of the United States, through the 
Hon. Robt. McClelland, Secretary of the Interior, the appointment of commissioner ‘‘ to survey 
and mark out upon the land the dividing line between the United States and the republic of 
Mexico, concluded on the 30th of December, 1853, the ratifications of which were exchanged in 
the city of Washington on the 30th day of June, 1854.’’ At the same time I received special 
instructions from the Secretary of the Interior, and a copy of the nee which will be found in 
the appendix. ; 

The terms of the treaty required that each of the two governments should nominate one 
commissioner, and that ‘‘ the two thus nominated should meet in the city of El Paso del Norte 
three months after the exchange of ratifications of the treaty, and proceed to survey and mark 
out the line,’”’ &c. 

To reach El Paso del Norte in the time required by the treaty, (October Ist,) it would have 
been necessary to leave my outfit to take care of itself, and travel post-haste. Knowing 
well the character of the country in which that service was to be performed, I concluded to 
send forward a special messenger to meet the Mexican commissioner, and to remain and give 
my personal attention to the outfit. Everything in the way of astronomical and surveying 
instruments, transportation, arms, provisions, and medicines required for the campaign, was to 
be provided in advance, and shipped from New York. : 

_ By employing men to work night and day, and shipping my wagons, at great expense, on 
board the passenger steamers, I was enabled to land the whole outfit at Indianola, Texas, by 
the 25th of September. 

On the night of the 18th September, while crossing the Gulf, a terrific tornado swept the 
coast, and every wharf in Matagorda bay, except that upon which a portion of our outfit was 
landed, was carried away, and the town of Matagorda itself levelled with the ground. We 
found at Indianola a number of mules belonging to the old commission; but they were in such 
miserable condition, I determined to send them up to San Antonio with the empty wagons, and 
hire transportation for the supplies which had been purchased in New Orleans and safely 
landed at Indianola. The low country between Indianola and Kilpatrick’s, a distance of 
twenty miles, was inundated, and the roads so bad, that the contractor for the transportation 
of our supplies was twenty days passing as many miles. The yellow fever was then prevalent, 
and added much to our embarrassments, several of our party having been stricken down at the 
moment of entering upon a distant and arduous service. I was, however, so thankful to have 
escaped without damage the tornado of the 17th-19th of September, which proved so disastrous 
around us, that every other adverse circumstance seemed trifling. 

On the 25th of October I had succeeded in enlisting and equipping sixty or seventy men for 
the service, and in purchasing the necessary number of animals. 
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The escort, consisting of a company of the 7th infantry, commanded by Brevet Capt. EH. K. 
Smith, reported itself in readiness on the same day, and on the next we took up the line of 
march for El Paso. 

Before leaving Washington I organized, with the assent of the Secretary, a party, under 
Lieut. Michler, to proceed to California and work from the Pacific side to meet me. 

When the commission took the field the following was its organization ; and this organi- 
zation was continued with scarcely a change until the successful conclusion of the field-work, 
in the fall of 1855: 

W. H. Emory, U. S. commissioner, chief astronomer and surveyor. 

Chas. Radziminski, secretary. 

Lieut. Chas. N. Turnbull, corps Topographital Engineers, general assistant. 

M. 'T. W. Chandler, do. 

J. H. Clark, principal assistant astronomer. 

Hugh Campbell, assistant. 

Winder Emory, clerk. 

Maurice Von Hippel, principal assistant surveyor. 

Chas. Weiss, assistant surveyor. 

F, Wheaton, reconnoitring assistant. 

Wn. Likens, assistant in charge of commissary stores. 

Jas. Houston, assistant. 

David Hinkle, do. 

Benj. Burns, assistant in charge of instruments. . 

Lieut. N. Michler, corps Topographical Engineers, in charge of party operating from 
the Pacific side. 

Arthur Schott, assistant to Lieut, Michler. 

KE. A. Phillips, do., do. 

John O’Donoghue, do. do. 

Capt. George Thom, corps Topographical Engineers, with a few civil assistants, was left in 
Washington in charge of the office, to reduce the observations and project the work done under 
the old commission. . 

Besides the above, there were employed in the different parties about one hundred men, in 
the various capacities of teamsters, laborers, cooks, servants, and arrieros. 

The infantry escort accompanied the commission from the time of leaving San Antonio until 
our return to El Paso. From that point to San Antonio it was commanded by Lieutenant 
Cummins. At El Paso, on the outward journey, we received an accession to the escort of 
thirty dragoons, commanded by Lieutenant Hastings. Lieutenant Michler was escorted by a 
detachment of artillery soldiers, commanded by Lieutenant (now Captain) Patterson. In 
addition to his military duties, Captain Smith aided me materially in the business of the 
boundary survey. 

The first part of the journey from San Antonio to El Paso was very slow, in consequence of 
the heavy rains, which made the roads in many places almost impassable for our heavily laden 
wagons. Beyond Devil’s river we found. the roads good, water and grass plenty, and succeeded 
at last in reaching El Paso in time for the Mexican commission. 

We did not sce an Indian om the route, although in front and in rear of us they were com- 
mitting depredations along the whole road. - 


‘ 


Le 
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At Cantorment Blake, on the Devil’s river, they waylaid and killed a couple of soldiers ; at 
Live Oak they drove off, in open day-light, all the animals of the military post temporarily 
established at that point. At Fort Davis, we found they had attacked a party and killed a 

sergeant and musician; just beyond, at Dead Man’s Hole, they attacked the mail party, and 
would probably have handled them severely, had not another party coming inthe opposite 
direction, joined them at the critical moment. 

a arriving at the cafion about seventy miles below El Paso, I left my escort and pan with 
directions to proceed slowly up the river, while I went to make such arrangements with the 
Mexican commissioner as would enable me to move the parties directly on the new line, and 
commence operations. a 

I accomplished this with the Mexican commissioner satisfactorily ; although winter had 
now set in with severity, and the small-pox showed itself in our camp, and we had just accom- 
plished a journey of sixteen hundred miles, every assistant and man took the field as cheerfully 
as if he had just left his barracks. 

Each one of the principal assistants was selected upon the estimate of his professional 
abilities, derived from personal knowledge, and I had no reason to make any changes of 
importance from the beginning to the end of the work. My own expectations, and I hope 
those of the government, were entirely fulfilled in the manner in which the work was accom- 
plished. Under all circumstances—during the cold winter exposed upon the bare ground of 
the bleak plains, and in thé summer to the hot sun blazing over the arid desert—every order 
was executed with fidelity, and the work was completed within the time, and largely within 
the amount appropriated by Congress. We passed the entire width of the continent and 
returned with the loss only of two men, and without losing a single animal, (except those worn 
out by service,) or suffering a stampede by the Indians; at the same time that our co-operators 
on the Mexican commission were twice robbed of every hoof by the Apaches, and extensive 
losses were sustained by other detachments of United States troops, and by our citizens 
traversing this region. 

I close this short personal ean by giving the journal of the joint commission, composed 
of Sefior Salazar and myself, It will be seen, that throughout the whole expedition the utmost 
harmony prevailed, and I take this occasion to express, not only for myself, but for the whole 
American commission, the pleasant recollection of the agreeable intercourse which existed 
between ourselves and the Mexican commissioner, and the officers under his command. Sefior 
Salazar failed to receive from his government means to carry on the work with the rapidity 
contemplated in the agreement with myself, and he was twice crippled in his operations by the 
depredations of the Indians. 


fg eee 
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: * Paso pet Norte, December 4, 1854. 


The undersigned, commissioners respectively on the part of the United States of America 
and of the Mexican republic to run and mark the boundary line between the two countries, 
according the treaty concluded in the city of Mexico on the 30th day of December, 1853, met 
informally in the town of El Paso del Norte on the 2d instant, and on the 4th, the date of this 
joint record of their proceedings, they had another meeting in the same town, when, having 
exchanged credentials, they proceeded to discuss and arrange the business upon which they 
were called together by their respective governments. : 

Both parties being ready to commence operations, and there being no difference of opinion upon 
the scientific and practical manner of determining the boundary between the two countries, it 
was agreed that each should proceed, with all the means at his disposal, to determine the 
initial point of said boundary on the Rio Grande, which the treaty stipulated to be at the 
parallel of 31° 47’ north latitude. It was further agreed that as soon as each party ascertained 
the precise point, both parties should compare notes and eliminate any differences or errors, by 
the methods best known to science, and conclude the final result, giving to each set of obser- 
vations the weight due to them. 

There being no other business before the commission, it adjourned, to meet when either 
commissioner should signify to the other that he had concluded the observations necessary to 
determine where the parallel of 31° 47’ north latitude intersects the Rio Grande. 

W. #H. EMORY. 
JOSE SALAZAR Y LARREGUI. 


Rro Granpe, Latirups 31° 47’, January 10, 1855. 
Ou the 9th of January, both commissioners having finished the observations necessary to 
determine the initial point of the boundary on the Rio Grande, met this day to compare 
results. The necessary measurements being made to connect the two observatories, and also 
the observatory established at Frontera in 1851-’52, it was ascertained that the difference 
between the determinations of the parallel of 31° 47’, made by the two commissions, was eighty- 
four hundredths of one second. It was then mutually agreed to take the mean between the 
two results; and the point thus ascertained was marked on the ground in presence of both 
commissioners, as the point where the parallel of 31° 47 strikes the river; that is to say, the 
_ point where the boundary under the treaty of December 30, 1853, leaves the river to run 
westward. - 
The commission adjourned, to meet to-morrow at 10 o’clock a. m, 
JOSH SALAZAR Y LARREGUI. 
W. H, EMORY. 


\ 
Rro Granae,, Latrrupn 31° 47’, January 11, 1855. 
The commission met and laid off the tangent to the parallel of 31° 47’, and having agreed 
upon the elements assumed for the figure of the earth, (Bessel’s,) and compared-the results of 
their computations for the length and azimuth of the ordinates connecting the tangent with 
the parallel, found them to correspond. 
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The commission adjourned, to meet to-morrow at 10 o’clock a. m. 
JOSE SALAZAR Y LARREGUI. 
W. H. EMORY. 


Paso put Norts, January 12, 1855. 
The commission met agreeably to adjournment, and agreed to place one monument as near 
the river as the nature of the ground will admit, to be of dressed stone, having on the north 


face : 
Wie Ss 


: ~ BOUNDARY, 
Under the treaty of December 30, 1853. 


On the south face: 


R. M. 
Limite conforme al tratado de 30 de Diciembre de 1853, 
On the west : 
JOSE SALAZAR Y LARREGUI, Comisionado Mexicano. 
On the east: 


W. H. EMORY, U. 8. Commissioner.’ 


The commission iether agreed : 
1st. To erect « pyramid of rough stone, cemented with mortar, where the line strikes the 
erest of the first range of hills, and one of the same description in sight of the road leading 
from El Paso to the north. 
2d. To put up a monument at the extremity of the line of 31° 47’ of the same kind, and with 
the same inscription, as that first named; to pet up pyramids along the line wherever the 
facilities of water and stone will admit. 
3d. To lay the foundation of the monument nearest the river on the 24th January. 
_ There being no further business before the commission, it adjourned, to meet at 12 m. on the 
24th instant. 
W. H. EMORY. 
JOSE SALAZAR Y LARREGUI. 


Paso pet Nortz, January 26, 1855. 

The commission met on this day. 

The Mexican commissioner having notified the American commissioner, by letter, on the 
16th, that, in consequence of his absence in making a reconnoissance, he could not attend the 
placing of the corner-stone of the monument until the 31st, the American commissioner agreed 
with him to postpone the establishment of the foundation of the monument to that day at 
meridian, and we haye this day met to give validity to that agreement. The American 
commissioner stated that, in consequence of not getting a sufficient supply of water immedi- 
ately on the line, he had somewhat changed his plans, and had adopted, as the base of his 
operations, the north and south line between the parallels of 31° 44’ and 31° 20’. The first 
division of his party (the astronomical) had completed all their work here, and was ready to 
move on that line, escorted by the dragoons, and would so move to-morrow; that he, thé 
commissioner,*would follow with the balance of his party, the surveyors and the supplies, 
immediately after the completion of their joint labors on the 31st instant. He further stated, 
he had established points on the line beyond the road, and by the 3Ist his parties would have 
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progressed with the line as far on the Mesa as was convenjent to operate from this side. He 
proposed to the Mexican commissioner to concur in these plans, arid to start also westward. 
The Mexican commissioner stated he fully concurred in those plans and adopted them, but that 
in consequence of having no escort, he could not move at the time proposed, but would follow 
as soon as his escort arrived; the Mexican commissioner further stated, that whilst here he 
would take the charge of the three monuments, agreed upon at our meeting of the 12th to be 
erected at this end, and see them completed. 

The American commissioner assented, and further stated that he would leave Jean Ball, the 
stone-mason, to assist in the work under the direction of the Mexican commissioner. 

The American commissioner stated, that the treaty required, for the establishment of the 
line, the concurrence of the two commissioners ; that when he establishes the points west in the 
absence of the .Mexican commissioner, if any accident should prevent a subsequent visitation 
and verification of the points by the Mexican commissioner, the validity of the point might be 
questioned, and the work of himself, the American commissioner, achieved at great cost, might 
go for nothing. 

The Mexican commissioner stated, in reply, that to avoid that difficulty, he would now adopt 
all those points which the American commissioner, in his absence, might establish, in his own 
name, on the line which the treaty stipulates, 

JOSE SALAZAR Y LARREGUI. 
W. H. EMORY. 


Inzrran Pornt on THe Rro Granve, Lar. 31° 47’, 
January 31, 1855. 
he commission met, according to agreement, at meridian. 

The chief officers of the vicinity, military and civil, from both sides of the line, being present, 
the foundation of the monument was laid. The following paper—one copy in English, the 
other in Spanish—was signed by the two commissioners and by the persons aforesaid, placed in 
a glass bottle, and deposited, at the depth of five feet, under the centre of the monument: 

COPY OF THE PAPER. 

‘We, the undersigned, have this day assembled to witness the laying of the foundation of 
the monument which is to mark the initial point of the boundary between the United States 
and the Republic of Mexico, agreed upon, under the treaty of Mexico, on the part of the United 
States by William Hemsley Emory, and on the part of the Republic of Mexico by José Salazar 
y Larregui, latitude 31° 47’. 

“Ww. H. EMORY, JU. S. Commissioner. 
«JOSH SALAZAR Y LARREGUI. 
“C, RADZIMINSKI, Sec’y U. S. B. C. 
«JOEL 8. ANKRIM. 
“hk, B, ALEXANDER, 
“QGALEB SHERMAN. , 
, «h. K. SMITH. 
° . , “JUAN JOSE SANCHEZ. 

‘ANTONIO ZEPEDA. 
“GUADALUPE MIRANDA. 
‘‘ VINCENTE AGUIRRE,” 


a 
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The American commissioner stated that, he had already sent the whole of his astronomical 
force to the western end of the 100-mile line, and that it was his infention to follow in the 
coming week with the balance of his force. 

The question of the time and place of the next meeting having been raised, the Mexican 
commissioner stated it was not in his power to say when he would be able to join the American 
commissioner, but that he would endeavor to do so as soon as possible. 

The commission adjourned, to meet when the Mexican commissioner shall join the American 


commission. 3 
JOSE SALAZAR Y LARREGUI. 
W. H. EMORY. 


Forr Briss, August 14, 1855. 

In pursuance of notification from the Mexican commissioner of his arrival, made in conformity 
with the last article agreed upon January 31, 1855, the commissioners met this day. - 

The United States commissioner stated that he had concluded the running and marking of 
the line up to the 111th meridian of longitude, at which point he met the United States and 
Mexican parties working eastward from the Colorado, and that in the unavoidable absence of 
the Mexican commissioner he had concluded an agreement with Sefior Jimenez, first engineer 
of the Mexican commission, which he now presented to the Mexican commissioner, and asked 
his approval of the same. 

The agreement is in the words following, to wit: 

Sefior Don Francisco Jimenez, first engineer of the boundary commission, on the part of 
Mexico, being duly empowered by the Mexican commissioner to run the line between the Colo- 
rado and the 111th meridian of longitude, having arrived at the camp of the American com- 
missioner, the latter invited him, in the absence of the Mexican commissioner, to a conference, 
haying for its object the more speedy completion of the unfinished portion of the line; and 
accordingly the two have met this day, and the following is the report of that. conference and 
its results : 

The American commissioner stated that he had separated from the Mexican commissioner on 
the 6th of February ; that the Mexican commissioner being unable to proceed with the line at 
that time, had empowered the American commissioner to proceed with it, and had agreed to 
adopt the line established by him in conformity with the treaty. 

The journal of the joint commission, duly signed and sealed, was exhibited to Sefior Jimenez, 
and a copy of the record of the 26th January, duly authenticated, furnished him. The Ameri- 
can commissioner stated that he had caused the line to be run and the monuments to be erected 
as far as the 111th meridian of longitude. That meridian had been established from observa- 
tions at Los Nogales by principal assistant Clark ; and Sefior Jimenez was invited to inspect 
the instruments, still in position, with which these observations were made, the observations 
themselves, and the computations by which the results were obtained. The result of that 
inspection being satisfactory, the American commissioner proposed, that in view of the urgent 
demands of both governments, to complete the line, Sefior Jimenez should unite with the 
American party, and direct the whole force of both parties to complete the tracing and marking 
of the line on the face of the earth from the 111th meridian, already established, to the point 
where Setior Jimenez and Lieutenant Michler left off in their attempt to run the line eastward, — 
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Sefior Jimenez assented to this proposition, and it was, therefore, agreed as follows : 

That the plan of triangulation is impracticable; that the American and Mexican surveying 
party shall proceed forthwith to run the unfinished portion’ of the line ; take the topography 
near the line; erect monuments at points where the line crosses a mine, a settlement, a road, 
or water. 

It is agreed if either party break down, the other is not to suspend or delay operations in 
consequence of it. 

It is agreed the Mexican party is to determine the latitude and longitude of some central 
point of the line as a check upon the tracing of the line, and the result is to be furnished the 
American commissioner, who agrees to accept that determination. 

It is further agreed that the convention entered into between Sefior Jimenez and Lieutenant 
Michler, April 26, and the additional article agreed upon May 1, 1855, are approved in all the 
articles not in conflict with this convention. ; 

' W. H. EMORY, 

United States Commissioner. 
FRANO, JIMENEZ, 
First Engineer de la Como. de Limites Mexicano. 

Los Nocazs, June 21, 1855. © . 


The Mexican commissioner having approved this step on the part of the first engineer of his 
_ commission, the United States commissioner gave a brief legend of operations up to the 111th 
meridian of longitude, and invited Mr. Salazar to inspect the notes, astronomical and geodetic, 
upon which the line was based, and the rough draughts of the maps made in the field. 

The following is the substance of the legend : 

After concluding all operations in the vicinity of the Rio Bravo, and pushing the line as far 
ag was convenient, from that place, an astronomical station was established at Carrizalillo, 
which proved, from 72 observations with 46-inch zenith telescope, to be in latitude 31° 50! 
55.23 north; and longitude 107° 56’ 03.90, the result of observations during one lunation. 

Carrizalillo was the nearest water to the terminal point of the 100-mile line near to parallel 
31° 47’, A monument was established on the road due south of the observatory, and the 
parallel extended in both directions—east, until it met, in the sand-hills, the line produced from 
the Rio Bravo; west, it was extended to the end of the 100 miles, and the parallel was obtained 
by measuring ordinates from the tangent. The 100 miles was obtained by combining the 
observed longitude at Carrizalillo, and the distance actually measured. 

From the end of the 100 miles a line was produced due south to meet the parallel of 31° 20’. 
The reconnoissance to find water at the junction of the meridian and 31° 20! failed, and the 
observatory was established at the Espia, on the Rio Janos, ten or twelve miles east of the 
meridian. An elaborate set of observations (81) with zenith telescope, gave us the latitude of 
this observatory 31° 20/ 56.45; the tangent of 31° 20’ was determined from this by direct 
measurements and produced to intersect meridian, and ordinates laid off to ascertain parallel. 
After producing parallel about seven miles, it was ascertained, as will be seen by the map, that 
the Ojo del Perro was near the line. The zenith telescope was reset, and a new tangent ob- 
tained ; which result corresponding well with the last, this tangent was produced to the San 
Luis range of mountains, At the San Luis springs, about thirty miles west of the initial point of 
the parallel 31° 20’, a new observatory was erected, the latitude of which (31° 20°31".51) was 
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ascertained by more than 97 observations. The tangent to the parallel 31° 20’ was ascertained 
and produced in both directions, east and west, and the ordinates to the curve of the parallel 
established. The coincidence between the new tangent and the old one, produced from Ojo del 
Perro, was satisfactory ; after making the necessary allowance for the difference of ordinates, the 
error was found to be only a few feet. The tangent west was produced across the level of the San 
Luis valley and the Guadalupe Pass. In the mean time, a new observatory was erected at San 
Bernardino springs, and the latitude obtained with the same instrument, and nearly the same set 
of stars, was ascertained to be 31° 19! 40”.38 by 57 observations. A third tangent was produced 
east and west, that east being found to correspond and verify the seeend tangent. This last tan- 
gent, being the third, was, on account of the absence of water, produced as far as the hills west of 
the San Pedro. While this was progressing, the astronomical party established itself to the north 
of Santa Cruz, on the river of the same name, and the latitude of the point was ascertained to 
be 31° 17’ 56".33, from 73 observations. From this, a point on the parallel 31° 20’, due north, 
was ascertained by direct measurement, and a fourth tangent obtained, as in all the preceding 
cases, by elaborate measurements of the elongations of Polaris. An apprehension was enter- 
tained that the third tangent, by reason of its great prolongation, sometimes, as in passing the 
Guadalupe mountains, running over rough country, might prove crooked ; but the verification 
by means of the fourth tangent was compfete, showing the greatest probable error of either 
tangent, a distance of only 15 or 20 feet. ; 

A chronometric reconnoissance was then made to the westward, and it was ascertained that 
the nearest durable water to the intersection of the meridian of 111 degrees west of Greenwich, 
and the parallel of 31° 20’, was at Los Nogales. At this point was established an observatory. 
The transit and zenith instruments were both mounted; and the result of 120 observations 
with the latter, and observations during two lunations with the first, gave for theMlatitude 
31° 21’ 007.48, and longitude 110° 51’ 02’.10 west of Greenwich. From observations at this 
observatory a fifth tangent was deduced, and extended by a separate party in both directions, 
running westward until the 111th meridian of longitude was reached. Owing to the difficulties 
of the country, the longitude was transferred by direct measurement and by triangulation. 

Before this was concluded, a despatch was received giving the joint result of the Mexican and 
United States parties, of the latitude and longitude of the initial point on the Colorado river. 
With these data the azimuth of the line westward was computed to be 69° 19! 45.9, and laid off 
by measurements from the elongation of Polaris. 

This left nothing to be done but to trace the line and complete the topography between the 
111th and the Colorado, and the dispositions made for that are all embraced in the convention 
between Senor Jimenez and myself, and Sefior Jimenez and Lieutenant Michler, to which your 
approval has been given. ; 

Major Emory, the American. commissioner, further stated, that in reference to the instru- 
ments used, and the methods employed in obtaining results, Mr. Salazar, the Mexican commis- 
sioner, from long experience, was familiar with the mode adopted by both commissions, and it 
was therefore not necessary to enter into particulars—the notes would show for themselves ; 
but he begged to remind Mr, Salazar that they had discussed before, the subject of longitude, 
and it was agreed between them, that in all determinations of longitude by the moon and 
moon-culminating stars they should take the Greenwich ephemeris, and not await the publi- 
cation of the corresponding observations made at Greenwich, as at this distance it would 
necessarily involve a delay of eighteen months or two years—a result clearly not contemplated 
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by either government. The correction due from corresponding observations cannot be foretold, 
but is small, and as likely to be to the advantage of one as the other. 

The monuments erected on the line were of two classes—first, of dressed stone, laid without 
mortar ; second, of round stones undressed, forming singply mounds. 

Of the first, one was erected at the point south of the Carrizalillo; another at the intersection 
of meridian 108° 09! 41.85 and parallel 31° 20’; one at San Luis springs; two at San Bernar- 
dino; one at San Pedro; one north of Santa Cruz; one where the line crosses (second time) 
Santa Cruz river; one at Los Nogales ; and one at intersection of 111° and 31° 20’. Many 
mounds of the second class*were erected, always at points where the line crosses a road or trail. 
Mr. Salazar stated that he had erected, of dressed stone, in a permanent and durable manner, 
a monument at the initial point on the Rio Bravo, and two monuments west of that point. 

To give the Mexican commissioner time to make a thorough and critical examination of the 
data upon which the determinations are based, and to inspect the maps and take copies of such 
portions of them as he might desire, they were placed in his hands, and the commission 
adjourned, to meet in El Paso at 10 o'clock on the 16th. 

W. H. EMORY, U. 8. Comm’r. 
JOSh SALAZAR Y LARREGUI, Com’o Mex’o. 


Ex Paso, August 16, 1855. 
The commission met, agreeably to adjournment. ' 


Mr. Salazar, the Mexican commissioner, stated he had fully examined all the documents, 
observations, notes, and maps, and the result of his examination was an entire conviction 
that the line had been run correctly throughout, including those parts during the running of 
which ge was necessarily absent. But since the subject had been called to his notice by Mr. 
Emory, the U. 8. commissioner, to the effect that, in consequence of the absence of water at 
the time, only a mound had been established at the junction of the meridian and parallel of 
31° 47/, he thought, now that the rainy season had commenced, and water was everywhere to 
be found, a monument of dressed stone should be erected at that point ; and he stated he would 
himself undertake to place it at that point. He stated, also, in consequence of the absence of 
water he had not been able to place a monument, as he had intended to do, to the south of the 
Potrillo mountains, on the parallel of 31° 47’, and that he would do both at the same time. 

Mr. Emory, the American commissioner, stated his assent to this proposition, and further 
stated, that although he believed he had erected monuments or mounds along the whole line 
wherever the line crossed or passed near permanent water, a road, a mine, or town, or, in fact, 
any habitable point, yet he desired Mr. Salazar, if, in the course of his visitation of those parts 
of the line not before examined by him he should see any point omitted where a monument 
should be placed or substituted for a mound, not to hesitate to do so. ; 

Mr. Emory said he would now state what he had informally stated before, that he had 
directed Lieut. Michler to send him an express to San Antonio the moment Sefior Jimenez and 
himself finished’ the topography of the line between the 111th meridian and the Colorado. 

The examination of the notes, maps, &c., being completed, and all discussion of the differ- 
ent subjects connected with the line being closed, the results of the foregoing conferences were 
embodied in the following articles of agreement : 

1, Mr. Emory, the American commissioner, agrees to adopt, unconditionally, all monuments, 
mounds, lines, and points now established by Mr. Salazar, the Mexican commissioner, and by 
Don Francisco Jimenez, first engineer of the Mexican commission. 
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2. Mr. Salazar, the Mexican commissioner, agrees to adopt unconditionally all the monu- 

ments, mounds, lines, and points now established by Mr. Emory, the American commissioner, 
and by his assistants, reserving the right to substitute a monument for a mound at the inter- . 
section of the meridian with the parallel of 31° 47’, and to erect a mound or monument on the 
same parallel to the south of the Potrillo, and at any point along the line already established 
where it may appear to him necessary, and where heretofore it was impracticable, owing to the 
absence of water. 
_ 8. The two commissioners agree to declare, and do declare, the line surveyed, marked, and 
established as far as the 111th meridian of longitude, as the true line of boundary between the 
two republics, and they agree also to declare, and do declare, the line established from the 
111th to its intersection with the Colorado, the true line between the two republics. They 
further agree to declare the line fully surveyed, marked, and established through its whole 
extent as soon as notification is received from Sefior Jimenez and Lieutenant Michler that the 
topography of the last named line is completed between the 111th meridian and the Colorado 
river, and it shall be the duty of each to inform the other when such notification is received, 
and also to report to their respective governments that all the field-work of the boundary is 
concluded. 

4, To carry out the stipulations in the first article of the treaty of December 30th, 1853, 
requiring the commissioners to make proper plans of their operations. It is agreed that the 
two commissioners, with their assistants, shall meet in the city of Washington on the first day 
of April, 1856. 

W. H. EMORY, JU. S. Commissioner. 
JOSE SALAZAR Y LARREGUI, Comm’o Mex’a. 


There being no further business before the commission, it adjourned, to meet in Washington, 
April 1, 1856. 
W. H. EMORY, JU. 8S. Commissioner. 
JOSE SALAZAR Y LARREGUI, Comm’o Mew’ a. 


AGREEMENT BETWEEN LIEUTENANT MICHLER AND SENOR JIMENEZ, REFERRED TO AT THE MEETING OF THE 
JOINT COMMISSION, AUGUST 14, MADE AT CAMP NEAR THE INITIAL POINT ON THE RIO COLORADO, ON THE 


TWENTY-SIXTH OF APRIL, 1855. 
‘* 


According to article first of the treaty of December 30, 1853, between the republics of the 
United States and Mexico, we, the undersigned, duly authorized to fix the initial point on the 
Rio Colorado, twenty English miles below the junction of this river with the Gila, and to trace 
and mark the line from this point to the intersection of the parallel of 31° 20’ north latitude, 
with the 111th meridian of longitude west from Greenwich—all the operations necessary to 
determine this point and the direction of the line having been completed—agree as follows : 

1. That the latitude of said initial point, by a mean of the results obtained by each party, 
is 32° 29/ 44”.45 north, and that the longitude is 114° 48’ 44”.53 west from Greenwich, deter- 
mined from a triangulation’ by N. Michler, lieutenant Topographical Engineers, United States 


army, who has transferred the position of the Pare on the old boundary line near the junc- 
Vol. I—5 
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tion to the new initial point. This longitude has been adopted by Mr. Francisco Jimenez, 
first engineer Mexican boundary commission, although he proposed to refer it by flashes 
between the two points.* 

2. That with the above data the computed azimuth of the line running eastward is found to 
be 71° 20' 43’.8 southeast at the initial point, and 69° 19 45’.9 northwest at the end of the 
line, and the distance between the two points is 382,844.87 metres, equal to 237.63565 English 
miles. Having commenced to trace said line on the bank of the river, distant from the initial 
point 964.62 metres, equal to 3,164.84 English feet, the azimuth at this point, newly computed, 
was found to, be 71° 20' 25” southeast. 

3. That the line be traced by both parties at the same time, each alternating with the other 
at the successive stations; that thé distance of the line be measured by triangulation, one party 
operating from the initial point to the environs of Sonoyta, the other thence to the termination 
of the line; and that the results be mutually exchanged. 

4, That at all prominent points of the line which are deemed proper, suitable monuments, 
from such materials as are at hand, be erected to mark it. 

5. That the point where the line has commenced to be traced be called by the Roman number 
(1;) that all succeeding stations shall be in the order (II,) (III,) (IV,) &¢., &c. 

6. That as it is impossible to place a permanent monument at the starting point (1) of the 
line, an iron monument has been placed at station (II) in the direction of the line, and distant 
from station (I) 3171.12 metres, equal to 10404.12 English feet.; computed latitude of said 
monument, 32° 29’ 01.48 north, and longitude 114° 46 14.43 west.of Greenwich. ; 

7. That the above be submitted to the consideration of the commissioners of the respective 
countries for their approval. 

N. MICHLER, Lieut. Topl. Engrs. U. S. A., 
U. S. Boundary Commission. 
FRANCISCO JIMENEZ, 
1st Ingo. de la Com. del Limite Mea’o. 


After having signed the above agreement the tracing of the line was continued, in accordance 
with the same, from station II to station III, a distance of 829.81 metres. From station III a 
party was sent to a point of the mountain range, about twenty-five miles distant, to endeavor to 
establish station IV. This party having made a reconnoissance of the country for the purpose of 
finding water, was unsuccessful in discovering sufficient for the wants of even the small number 
of men necessary to execute the work; the nature of the country forbid the practicability of 
furnishing by any means of transportation what, was deemed necessary, as it is a continuous 
desert of heavy sand, entirely destitute of vegetation. A party previously sent to reconnoitre 
the country for water also brought the intelligence that not a drop was to be had from the 
Colorado to Quitobaquita, a distance of one hundred and twenty-five miles in the direction 
of the line. In consequence, therefore, of the utter impracticability of prosecuting the work 
from the west end of the line, we, the undersigned, on this the first day of May, 1855, agree to 
add the following article to the above agreement : , , 

8. That both partiés cease operations at the west end and proceed to the east end of the line, 
by the road along the Gila, the only one available at this season of the year, there to fix the 


© Nors.—Captain Jimenez subsequently caused the monument on the old boundary, and the new initial point on the 
Colorado, to be connected by triangulation, and obtained the same result as Lieutenant Michler. 
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“point of intersection of the parallel of 31° 20' north latitude with the 111th meridian west of 


Greenwich, and afterwards to proceed to trace the line from that point westward as far as 
practicable. 
N. MICHLER, Lneut. Topl. Engrs. U. 8. A., 
U. S. Boundary Commission. 
FRANCISCO JIMENEZ, 
1st Ingo. de la Com: del Limite Mex’o. 


Wasuineton, December 18, 1855. 
‘Sm: I communicated to you, a few days ago, a telegraphic despatch reporting the completion 
of the survey of the boundary. 
I have now the honor to inform you that I have received official information of the arrival 
of the last surveying party of the commission in San Antonio, and the completion of the work 


assigned to it. 
I have also to communicate to you the copy of a letter from Sefior Salazar, the Mexican com- 


‘ missioner, informing me of the complete fulfilment of the 3d article of the convention with 


him, signed August 16. , 
The field-work of the boundary commission is therefore at an end. 
4 I have the honor to be, your obedient servant, 
W. H. EMORY, J. S. Commissioner. 


Hon. Rosert MoCietnanp, Secretary of the Interior. 


[Translation. ] 
Janos, October 15, 1855. 


Sir: Lieut. Michler has just delivered to me, personally, an official note, whereby I am 
informed that the survey of the line between the meridian of 111° and the Colorado has been 
completed. 

This I have communicated to my government ;.and I advise you of the same, hoping that 
you will be pleased to communicate it to that of the United States, conformably to the 
resolution of article 3d of the convention held on the 16th of August of the present year. 

I have the pleasure again to subscribe myself, with the greatest respect, your obedient 


servant, 


\ 


JOSE SALAZAR Y LARREGUI, 
Mexican Commissioner, &e., &e. 
Col. W. H. Emory, : 
United States Commissioner. 


[Translation of official document sent by Mr. Salazar to the government of Mexico. ] 


Excrnzent Sie: With my note under date of the 20th August, I enclosed to you copies of 
the last meeting held by the commissioner of the United States and myself on the 14th, 16th, 
and 20th of that month. By the 3d article of the agreement of the 16th, your excellency will 
have seen that we agreed on declaring, and do declare, in effect, that the line was completely 
surveyed, marked, and fied in all its length, so soon as notice was received from Seftor Jimenez 
and Lieut. Michler that the topography of the last-mentioned line had been completed between 
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the 111th meridian and the Colorado; and the same 3d article imposes upon us the mutual 
obligation to advise each other, and our respective governments, that all the field-work of the 
line was concluded. 

In complying with the 8d article of this convention, celebrated on the 16th August, between 
the American commissioner (Major W. H. Emory) and myself, I now notify your excellency 
that the topography of the line between the 111th meridian and the Colorado is now complete, 
by the acknowledgment of Messrs. Jimenez and Lieut. Michler, as your excellency will see by 
the original letter, which is herewith enclosed, and which was handed to me in person by 
Lieut. Michler, who to-day takes his departure for the United States ; and Lieut. Michler 
also informed me that Seftor Jimenez had started on the 1st instant for the city of Mexico, after 
they had, together, concluded and officially agreed upon the line which had been placed under 
their charge. 

All the work, therefore, necessary for the surveying, marking, and establishing of the 
boundary line between Mexico and the United States, in conformity with the treaty of the 30th 
of December, 1853, is now terminated. ; 

In carrying out still further the requirements of the said 3d article of the convention with 
the commissioner of the United States, I have to-day written him as follows : 


“¢ Janos, October 15, 1855. 

‘¢ Sir: Lieut. Michler has just handed to me, in person, an official note, by which I am 
informed that the topography of the line between the meridian 111° and the Colorado is com- 
pleted, the which I have communicated to my government; and I advise you of the same, 
trusting that you will also communicate the fact to the United States, in conformity with the 
3d article of the convention made between us the 16th August. 

‘‘ With great respect, I have the honor to be, &c., 
“JOSE SALAZAR Y LARREGUI. 

‘¢ Sr, Don W. H. Emory, 

_* Commissioner of the United States.”’ 


And now, most excellent sir, the treaty indicates who should declare surveyed, marked, and 
established (or fixed) the boundary line, and gives to the commissioners ample powers; and 
thus no’doubt can exist that the commissioners, and not the governments, can, and must, make 
this declaration. This was accordingly done by Major Emory and myself, as such commission- 
ers, by our convention on the 16th of August, as shown by its terms, with the sole condition 
that it shall be valid whenever either of us received the advice which I have just communicated 
to your excellency and to the American commissioner. It now only remains for the govern- 
ment of the United States to fulfil its part of the obligations imposed by the 3d article of the 
treaty. 

God and liberty. Janos, October 15, 1855. 

JOSE SALAZAR ¥ LARREGUI. 


His Excellency the Minister or Forzten Rexations, Mexico. 
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: Wasurneton Crry, June 24, 1856. 

In pursuance of previous adjournment, the two commissioners met this day at the office of 
the joint commission. Sefior Salazar stated that after he separated from Mr. Emory on the 
20th August, 1855, he reviewed with his parties the different lines of the boundary ; that is to 
say, the parallel 31° 47’, the meridian, and the parallel 31° 20’, on which lines the Mexican 
commission executed the following work : 

From the point south of El Carrizalillo, on which was erected a monument, he observed 
minutély on Polaris to determine the prime vertical on both sides, east and west. The prime 
vertical and the parallel 31° 47’ were connected by a triangulation—on the east gide with that 
which had been made at the initial point, and on the west side with the intersection of meri- 
dian. By this triangulation five points to the east were fixed, at which points he caused to be 
erected monuments of stone, with mortar, eo ss he found not one established by the United 
States commission in said direction. 

The monument at the road was reconstructed of stone, with mortar. Upon all of them was 
inseribed the abridged inscription agreed upon. This line was then marked with ten monu- 
ments. That at the west end he caused to be erected of dressed stone with mortar, and 
inscribed with the complete inscription agreed upon, similar to that which was erected at the 
initial point cn the Rio Bravo. 

Mr. Salazar stated that he observed at the south end of the meridian for latitude and longi- 
tude, his results differing very little from those of the United States commission; that, from 
this point was carried north a triangulation which was connected at the north end with that 
made on the parallel 31° 47’, and was used to determine the position of said end on the parallel 
and on the meridian; that these two extreme points were left where the United States com- 
mission established them ; that having found no monument between them, he caused one to be 
erected intermediate, in sight of the Ojo de los Mosquitos, of dressed stone laid in mortar, with 
the usual inscriptions ; that the monument at the south end was erected of dressed stone and 
mortar with.inscriptions similar in all respects to those at the north end and at the initial point. 
On the parallel 31° 20’, besides the observations he made at the intersection, he observed for lati- 
tude at San Luis springs, at San Bernardino, and San Pedro river; he found monuments at the two 
first named points, but none at the last; that his observations proved that the points were on 
the parallel 31° 20’, and he caused monuments to be erected at these points with mortar, 
having the usual inscriptions upon them, and that he pagnent it proper to erect a monument 

of the same kind in Guadalupe Pass. 

Mr. Emory stated his entire satisfaction with what had been done by Mr. Salazar, and gave 
his assent thereto, except with regard to the monument at San Pedro river. He desired to call. 
in Mr. Weyss, who was with Mr. Von Hippel when the monument was erected on the San Pedro. 
His own recollection was, that a very substantial monument had been erected at the San Pedro 
by the United States commission. 

Mr. Weyss was brought before the commissioners, and stated that a monument of dressed 
stone, with the usual inscription, was erected on the parallel 31° 20’, three” thousand eight 
hundred and twenty-five feet west of the San Pedro river. The maps and views were exhibited 
showing the exact locality of this monument, Mr. Emory stated, if the Indians had destroyed 
that monument it was all very well ; but if it was still standing, there might be some discrep- 
ancy, amounting, possibly, to 1” of arc, or one hundred feet between the latitude of the monu- 
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ment erected by Mr. Salazar and that erected under his orders. If so, it might hereafter, 
when the country was settled, produce confusion. 

Mr, Salazar stated, that in case both existed he would take the monument erected by Mr. Von 
Hippel as the true boundary. Assented to-by Major Emory. 

The commission then adjourned, to meet at 9° 30" to-morrow morning. 


Wasumaton Crry, June 25, 1856. 
Commission met at 9" 30” a, m.,, and the following preamble and resolution were adopted: 
Whereas Sefior Salazar has stated it to be within his personal knowledge that some of the 

monuments efected by Mr. Emory were destroyed and others mutilated by the Indians, in the 
short space of time elapsing between the construction of these monuments and the final inspec- 
tion of them by Mr. Salazar and whereas it appears, from the maps and views which have been 
drawn, that the topographical features of the country, based upon astronomical determinations, 
are represented in sufficient detail. to enable any intelligent person to identify the line at any 
required point ; therefore, be it ‘ 

Resolved, and agreed upon in joint commission, that these maps and views, duplicate copies 
of which will be made—one to be deposited with the United States, the other with the Mexican 
government—shall be the evidence of the location of the true line, and shall be the record to 
which all disputes between the inhabitants on either side of the line, as to the location of that 
line, shall be referred ; and it is further agreed that the line shown by these maps and views 
shall be regarded as the true line, from which there shall be no appeal or departure. 

Mr. Salazar proposed, with the view of carrying out the labors to the end in the soonest 
time, that the detailed maps be made, one copy by each commission, on a scale of scto7, anda 
general map of the whole boundary on a scale of ¢av000- That at the end, when the total 
work was done, the maps should be signed, to be given to the respective governments, and the 
two commissions should exchange the topographical and astronomical data by which each com- 
mission has arrived at its results in the field. 

Mr. Emory stated that he had constructed the maps of the country from San Diego to the 
Colorado on the scale of sxo0035 the projections for the maps of all the other portion were on 


a scale of grics- It would be exceedingly inconvenient, if not impracticable, to reconstruct 
them; he therefore proposed that’ Mr. Salazar’s proposition should be so far modified as to 
leave the California section of the work to stand as it is, on a scale of sshoz- This was assented 
to by Mr. Salazar, and it was agreed as follows, Viz: 

That the detailed maps of the California section of the work shall be received on a scale 
of acho, the detailed maps for all the other portion of the boundary shall be completed on 
ascale of ;;hoa, and that a general map of the boundary shall be constructed on a scale 
of ssdcoo, Which maps, when completed, shall form the evidence of the true line referred to in 
the agreement made this day. 


W. H. EMORY. 
JOSH SALAZAR Y LARREGUI. 


PRAIRIE OF. THE ANTELOPE . 


Tith of SARONY MAJOR & KNAPP, NewYork. 
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GENERAL DESCRIPTION OF THE COUNTRY. 


SUITABLENESS AS A BOUNDARY.—GRKAT PLATEAU OF AMERICA AND MOUNTAIN RANGES,—DEPRESSION OF MOUNTAINS NEAR THD 
PARALLEL OF THIRTY-TWO DEGREES NORTIC LATITUDE.—GBOGRAPHICAL ERRORS.—METALLIFEROUS REGIONS.-—LAKES.—SAND 
DESER'S.-—VEGETATION AND AGRICULTURAL CAPACITY.—CHARAOCTER OF THE RIO BRAVO.—RAILWAY.—ASTRONOMICAL DE- 
TERMINATIONS, 


The boundary between the United States and Mexico, extends entirely across the continent 
from ocean to ocean. That portion of it which is formed by the Rio Bravo, below the mouth of 
the San Pedro, or Devil’s river of Texas, makes a boundary, which, in the absence of extradition 
laws, must always be a source of controversy between the United States and Mexico. 

In other respects, the boundary is a good one; and if the United States is determined to 
resist what appears to me the inevitable expansive force of her institutions and people, and set 
limits to her territory before reaching the Isthmus of Darien, no line traversing the continent 
could probably be found which is. better suited to the purpose. 

In this respect it is fortunate that two nations, which differ so much in laws, religion, 
customs, and physical wants, should be separated ‘by lines, marking great features in physical 
geography. 

The boundary is embraced in the zone separating the,tropical from the temperate and more 
northern regions. Here, waters unite, some of which are furnished by the melting of northern 
snows, whilst those from the south are supplied from mountains watered by the tropical rains, 
To the north of this zone, the showers from the tropics cease to refresh the earth, and within 
it, all the flora and fauna which characterize the northern and temperate regions almost dis- ~ 
appear, and are not entirely supplanted by those of the tropics. 

It is indeed a neutral region, having peculiar characteristics, so different as to stamp upon 
vegetable and animal life features of its own. 

The most remarkable and apparent difference between this region and those of the States of 
the Union generally, and that which, perhaps, creates, as much as any other one cause, the 
difference in its botanical and zoological productions, is the hygrometric state of the atmosphere ; 
for, while the plants and animals assume new forms in life, the crust of the earth, the soil, and 
the rocks, are everywhere familiar, and have many types, indeed fac similes, over the rest of 
the American continent. 

It is very arid ; but this is also the character of all the country north of the tropics, and west 
of the 100th meridian of longitude, until you reach the last slope to the Pacific—a narrow belt, 
seldom exceeding 200 miles in width, and sometimes not more than ten. The zone extending 
from the Gulf of Mexico to the Pacific, embracing the boundary, contains a large proportion of 
arid lands; yet this dry region is, perhaps, narrower on the line of boundary than on any por- 
tion of the continent north of it, within the limits of the United States, and is occasionally re- 
freshed by showers in the summer season, and so far presents an advantage over the arid belt 
to the north. 
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A general description of the topographical features of the country along the boundary be- 
tween the United States and Mexico, (traversing the whole breadth of the continent, ) cannot be 
made comprehensive, without presenting in the same view the great outline of the continent 
itself. 

It is now well known that the most extensive feature in the continent is the plateau, or table- 
land, which traverses this country from the unexplored region of the north to its southernmost 
extremity, varying in width from five miles to one thousand, attaining its greatest elevation in 
the Andeswf South America, its least elevation and breadth on the Isthmus of Panama and in 
Central America, and its greatest breadth about the parallel of 38° north latitude. On the 
northern portion of the continent, this plateau attains its greatest height in Mexico, where 
it is ten thousand feet above the level of the sea. Its lowest depression is along the line of 
boundary, about the parallel of 32° north latitude, where it is about four thousand feet 
above the sea. Thence it ascends again, and preserves an elevation varying from seven to eight 
thousand feet, to near the 49th parallel, where it is again depressed. This plateau, both in 
North and South America, occupies the western side of the continent and is traversed by ranges 
of mountains, the highest peak of which, in North America, is-Mount Elias, 17,000 feet above 
the sea, and in South America is Mount Aconcagua, 21,500 fect above the sea. The climatic 
features in this plateau, within the United States, are excessive dryness and great. changes of 
temperature between night and day, often as much as 65°. 

The principal ranges of these mountains in North America, naming them in the order of 
their proximity to the coast of the Pacific ocean, are, first, the Cordilleras of California and 
Oregon, or the Coast Range of mountains; second, the Sierra Nevada, (which, as its name 
denotes, is a ridge of mountains and craggy rocks, covered with snow ;) third, the Sierra Madre, 
‘another range of mountains, which was supposed to separate the waters flowing into the two 
oceans; and, fourth, the Rocky mountains. 

The idea conveyed by the name Sierra Madre is very generally adopted by the Mexicans, yet 
I doubt very much if any continuous ridge or chain of mountains can be found which separates 
the waters flowing into the Pacific from those flowing into the Atlantic. I am also quite well 
satisfied that the mountains known as Sierra Madre, in New Mexico, are not the same range as 
those known by that name in Chihuahua and Sonora, and that both are distinct from the range 
west and south of Monterey of the same name; but the Coast Range, the Sierra Nevada, and 
the Rocky mountains, preserve a very considerable continuity throughout the limits of the 
United States. The Coast Range follows the generally northwest direction of the beach of the 
Pacific coast, and, for a very considerable distance, rises abruptly from the sea. Along the 
whole coast it is in view of the navigator, presenting an imposing and ever-changing panorama. 
It may be said to terminate at Cape San Lucas, the southern extremity of Lower California. 

It is the slope towards the sea of this range of mountains which forms the western border of 
the arid region, and is, in my judgment, the only continuous agricultural country west of the 
100th meridian. There are many detached valleys and basins affording facilities for irrigation, 
where the cereals, the vine, and all the plants which conduce to the comfort of man, are pro- 
duced luxuriantly ; but-they form the exception rather than the general rule, and are separated 
by arid plains or mountains. ~ ; 

"The Sierra Nevada, the Cascade Range, and the Rocky mountains, preserve a general 
parallelism to each other and to that of the Coast Range. Commencing at the north, they 
can be traced continuously until we reach to within a few degrees of latitude of the region 
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of the boundary, where occurs, in all the ranges except the Coast Range, the remarkable 
depression in the continent, or rather absence in the continuity of the ranges of mountains, 
hereafter to be described. 

The Sierra Nevada, in latitude 33° N., branches; one great division unites with the Coast, 
Range, forming the elevated promontory of Lower California, and presenting, when figured 
-on the map, the appearance of the letter Y, (Tulare valley resting in the fork of the letter ;) 
other branches or spurs are thrown off in a southeast direction, crossing the Gila at the mouth, 
and many miles above, and traversing the newly-acquired territory in the meridian of Santa 
Cruz and Tucson. 

That range, as well as the Sierra Madre and the Rocky mountains, about the parallel of 32°, 
lose their continuous character, and assume the forms that are graphically described in the western 
country as Jost mountains—that is to say, mountains which have no apparent connexion with 
each other. ‘They preserve, however, their general direction N. W. and S. E., showing that 
the upheaving power which produced them was the same, but in diminished and irregular force. 
: They rise abruptly from the plateau, and disappear as suddenly, and, by winding around the 
bases of these mountains, it is possible to pass through the mountain system, in this region, 
near the parallel of 32°, almost on the level of the plateau ; so that if the sea were to rise 4,000 
feet above its present level, the navigator could cross the continent near the 32d parallel of 
latitude. He would be on soundings of uniform depth, from the Gulf of California to the Pecos 
river. He would see to the north and to the south prominent peaks and sierras, and at times 
his passage would be narrow and intricate. At El Paso he would be within gun-shot of both 
shores. 

T noticed this remarkable depression in the continent, in an exploration made by me in 1846, 
and called to it the attention of Mr. Buchanan, then Secretary of State; and it was upon this 
information that he instructed our minister, then negotiating the treaty of Guadalupe Hidalgo, 
not to take a line north of the 32d parallel of latitude, in the boundary between the United 
States and Mexico. 

Passing to the south of this parallel, in about that of 31°, we find the plateau rising rapidly 
to the table-lands of Mexico, the ranges above described are no longer traceable, and the plateau 
gives evidence of having been disturbed by tremendous plutonic forces, and the mountains 
assume a loftier and more rugged and diversified appearance. As I have said before, the Sierra 
Madre range of mountains cannot be traced distinctly with our present information. 

The Rocky mountains, near the head-waters of the Rio Bravo, throw off spurs, which add 
_to the confusion and make it difficult to separate the range from that called in New Mexico 
the Sierra Madre. 

It may be a question whether the Rocky mountain range is not divided by the Rio Bravo; 
and if so, that which I have designated as the Sierra Madre of New Mexico will, in that case, 
become a spur of the Rocky mountains. The geological formations to which I shall presently 
refer, seem to favor this hypothesis. If this hypothesis be true, the Sierra Madre of New 
Mexico and the Rocky mountain system are the same, and are only divided by the Rio Bravo. 
But this is a question which does not affect the general topographical description of the 

- - ’ country, and may be disregarded here. What I have described refers more particularly to the 
country west of the Rio Bravo. 

The Rocky mountain system, commencing in the north, beyond the source of this river, and 
beyond the limits of the 49th degree of north latitude, is the distinguishing feature of the 

Vol. I——6 ‘ 
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The igneous protrusions which occur are composed of greenstone or basalt, and are traced from 
the San Saba mountain, by the head of the Leona, to Santa Rosa, in Mexico, where it unites with 
the main ridge, at an angle of about forty-five degrees. The point where they unite is rich in 
silver mines. At Santa Rosa the Spaniards had sunk extensive shafts and made a tunnel a 
mile and a half in length, which was not completed when the revolution of 1825 broke out ; 
since then all extensive operations have been suspended, and the country, rich in minerals 
and in the production of the cereals and of tropical plants, has been a prey to the incursions 
of banditti and Indians, and at this time Wild Cat and his band of Florida Indians are settled 
near there, to add to the disorder and misrule of this beautiful region, 

Tt has been observed-that these metalliferous rocks generally occur at the junction of two 
systems, or where some unusual disturbance or change in the geological structure takes place. 
Hence we may expect to find these silver-bearing rocks along the boundary line, where the 
upheaving foree, after subsiding near the bed of the Gila river, begins again to re-aj pear to 
the south. 

The remaining mountain feature of North America, the Appalachian, is referred to here, only 
to illustrate by comparison the mountain system of the western part of the continent. That 
chain, grand as it is, sinks into insignificance when compared to those I have attempted to 
describe. It is nearly at right-angles to the western chain of mountains, is less elevated, and 
sheds its waters, as is well known, clear on both sides ; on the one side into the Atlantic, and 
on the other side into the Mississippi and the Gulf of Mexico. On both sides, the slopes are 
comparatively gentle, and the soil fertile, and, refreshed by frequent showers, yields in abun- 
dance all that contributes to the wants of mau; on the western side of this slope, between 
it and the desert border of the Rocky mountains, such an expanse of fertile country exists as 
can be found, in one body, nowhere else on the face of the globe, producing all the fruits of the 
earth, including those found in every zone, from the boreal regions to the tropics. Persons 
familiar with its character, as most who read this memoir are, will scarcely be able to compre- 
hend, still less to believe, the character given to the more western and less favored regions 
described in this report. 

In the fanciful and exaggerated description given by many of the character of the western 
half of the continent, some have no doubt been influenced by a desire to favor particular routes 
of travel for the emigrants to follow; others by a desire to commend themselves to the political 
favor of those interested in the settlement and sale of the lands; but much the greater portion 
by estimating the soil alone, which is generally good, without giving due weight to the infre- 
quency of rains, or the absence of the necessary humidity in the atmosphere to produce a 
profitable vegetation. But be the motive what it may, the influence has been equally unfortu- 
nate by directing legislation and the military occupation of the country, as if it were susceptible 
of continuous settlement, from the peaks of the Alleghanies to the shores of the Pacific. 

Between the two most distinctly-marked ranges of mountains, before described, (the Rocky 
mountains and the Sierra Nevada,) a succession of minor ranges occur, some of which are many 
hundred miles in extent, while others appear like isolated mountains, rising above the general 
level of the plateau, Most of them preserve a general system of parallelism; others present 
their lines of ma n ximum elevation, forming very considerable angles with the general direction, 
and all, when traced upon a map, exhibit lines varying from right lines to every degree of 


curvature. 
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Tt was not in my power to explore this range to the south, but I was informed by persons worthy 
of confidence, that throughout its whole extent, as far south as the parallel of Mazatlan, it was 
utterly impassable for wagons, and there was no possibility of finding, south of 31° 20’, a line 
for a railway. The report of its impracticability for wagons was confirmed by the fact that 
the Camino real, (highway,) established by the Spaniards to connect Chihuahua and Guymas, 
makes a great circuit, and passes to the north of 31°.20, and within what is now the territory 
of the United States. 

This stupendous range of mountains, which drops so abruptly a few miles north of the bound- 
ary, as if to make room for the highway which is to connect the Pacific and Atlantic States, no 
doubt, reappears to the north, in the neighborhood of the Gila, but our information is not yet 
sufficient to establish the connexion. I am quite satisfied of one thing, however ; its equivalent 
is not to be found in what is called the Sierra Madre, in New Mexico, 

Pursuing our course still eastward, we pass over wide plains bounded by detached ranges of 


‘ Imountains of metamorphic and other limestones, associated with igneous rocks, rich in silver 


and lead, and at El Paso we encounter the western flank of the third great mountain chain, 
the Rocky mountains, known in that particular locality as the Organ mountains; and at inter- 
vals of about eighty miles we cross two other ranges, the Eagle Spring mountains and the 
Limpia range of mountains. 

The view will give avery good idea of the appearance of the Organ mountains in the distance, 
and of the Great Mesa, which reaches far away to the west. It is from the bed of the Rio Bravo, 
just above the gorge, where the river breaks through the range at El Paso. 

These three chains of mountains appear to be spurs of the Rocky mountains, and are character- 
ized by the presence of carboniferous limestone, greatly disturbed by igneous protrusions of what 
Professor Hall characterizes as of ‘‘ comparatively modern origin.”’ “ 

And throughout this whole region, the carboniferous and metamorphic limestone is not 
unfrequently traversed by rich seams of argentiferous lead ore. Between the San Luis range 
and the Organ mountains, the first of the Rocky mountain range, the metamorphism of the 
rocks is so complete and the irruptive lines so frequent, and protrusion above the crust of the 
earth so detached, it is impossible to say, with our present information, where the one begins or 
the other ends, or whether they do not all belong to the same system, 

It is between these two ranges, upon the banks of the Janos river, that we discover the first 
evidences from the west of that vast cretaceous formation which has been traced from the 108th 
to the 101st meridian of longitude, and as far north as the Great Salt Lake, and south to the 
25th parallel of latitude. 

The western limit of this formation, discovered by the boundary survey, is the basin of the 
Janos river in Chihuahua, and its easternmost limit San Antonio, in Texas. How far it extends 
north and south has never been ascertained, but it has been traced in one direction as far as the 
Big Salt Lake of Utah Territory. 

Granite, and its associated gold-bearing rocks, occur sporadically throughout the Rocky 
mountain chain, and its spurs; but the distinguishing feature, in an economical point of view, 
is the prevalence of carboniferous limestone, with which is found associated argentiferous 
galena. 

‘Silver mines of richness have been discovered, and some of them worked to a limited extent, 
in the mountains about Tucson, at Barrancas, Presidio del Norte, Wild Rose Pass, in the Organ 
mountains, and other localities, accounts of which will be found elsewhere. . 
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Gold mines have been worked at the Calabasas, on the Santa Cruz river, and in the mountains 

of New Mexico, on both sides of the Rio Bravo. : 

It will not be extravagant to predict the discovery of many localities where silver mines can 
be worked to advantage throughout the whole region where carboniferous limestone exists, eX- 
tending on the line of boundary from the great bend of the Rio Bravo, in Texas, to the meridian 
of the San Luis range. Should this conjecture prove true, we shall have then, in abundance, 
the only commodity in which we are now deficient, and for which we are at all dependent upon 
any other country. 

Another argentiferous region of exceeding richness, and, I think, one wholly disconnected 
from the other, is in the basin west of the Santa Cruz river, between that river and the Gulf of 
California. Veins of metal were discovered traversing a coarse sandstone, which will be more 
particularly referred to in Chapter VI on that section of the boundary. 

I have stated that the eastern portion of the continent, with which we are familiar, is entirely 
different in its physical geography from the western, and among the distinguishing features of 
the first is the Appalachian chain of mountains, which sheds its waters clear from the summit 
to the ocean ; that is to say, water once above the surface at any point, continues to flow in that 
position until it reaches tide-water. 

Between the two great chains, which I have attempted to describe, occupying the western 
portion of the continent, there are other chains of mountains, so numerous that it is impossible 
to describe them by words; some are continuous, some are detached ridges, others isolated 
peaks, rising from the plateau almost with the uniformity and symmetrical proportions of arti- 
ficial structures. Between them are found basins, which have no outlets to the ocean, but are 
the receptacles of the drainage of the surrounding water-sheds. Of these, the most extensive is 
the Great Salt Lake in Utah Territory, and the most remarkable for its historical associations 
and present importance is the valley of the city of Mexico. 

These successions of basins form a-prominent feature in the geography of North America, 
extending two-thirds its length, and quite one-third its breadth. They belong to what has been 
appropriately designated as the Basin system of North America, 

Those found near the boundary are Santa, Maria, Guzman, and Jaqui—all to the south of the 


boundary, and within the limits of Mexico. | The first is fed by the waters of the river Santa ” 
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The waters of the Rio Mimbres, near the same meridian as Lake Guzman, which take their 
rise near the Santa Rita del Cobre, run towards that lake, but they disappear in the plain to 
the north of the boundary, before reaching it. 

The waters of these lakes, or inland seas, are brackish at all times, but in seasons of drought, 
which last two-thirds of the year, they become salt, and wholly unpalatable. Their shores 
are covered with lacustrine deposites, and are usually unsuited to cultivation. The waters 
of these vast basins are not all locked up, however, by the mountains. Three great rivers, 
with their tributaries, have made their way in different directions to the ocean, cutting, in 
their passage, gigantic chasms in the mountains. These rivers are the Columbia, the Colo- 
rado of the West, and the Rio Bravo. Another river, the Gila, drains this plateau, cutting the 

* mountains nearly at right angles, which, although a tributary of the Colorado, joins it near its 


ern direction, and Guzman by the river bearing the several names | 
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mouth, and at an elevation so little above the sea, that it may, in a general description, be 
considered a separate and independent drainage. 

Another feature of this basin system remains to be described, which is also common to all the 
rest of the mountain regions occupying the plateau, and the region lying east of the Rocky 
mountains. Between the ridges of mountains the traveller occasionally encounters vast plains, 
which, when the sun is above the horizon, producing the phenomenon of the mirage, present 
to him all.the appearance of the sea. The plain bounds the view, and the line of the horizon 
is broken into waves, resembling, in appearance, the edge of the Gulf Stream, when seen from 
the deck of a vessel ten or fifteen miles distant. The plains are clothed with vegetation of a 
scrubby growth, incapable of affording subsistence to any but a class of small animals, such as 
antelope, prairie-dogs, and rabbits. Most generally, however, in the southern part of the 
United States, these plains are clothed with a luxuriant growth of ‘‘ grama,”’ the most nutritious 
of all the grasses. Sometimes they are destitute of all vegetation, except the larrea Mexicana, 
the yucca, the cactus, and other spinous plants, and are paved with minute fragments of chalce- 
dony, basalt, agate, and other hard rocks. Occasionally in these plains we encounter sand-dunes, 
called by the Spaniards medanos, extending over a large area of country, and encircling what 
might at first sight be supposed the shores of dried-up lakes. But an examination of the sand 
with a microscope of sufficient power, dispels this idea. The grains seem to be angular, and 
are not rounded by the attrition of water. An extensive formation of this kind occurs between 
the Rio Colorado of the West and the base of the Sierra Madre, and extends many miles along 
almost the whole extent of the western coast of the Gulf of California. Another very extensive 
waste of sand lies to the south of the Arkansas river; a third is traversed by the Platte river ; 
and a fourth, which has come under my notice, less in extent, lies to the south of the Rio Bravo, 
on the road from El Paso to the city of Chihuahua. 

The plains or basins which I have described as occurring in the mountain system, are not the 
great plains of North America which are referred to so often in the newspaper literature of the 
day, in the expressions, ‘‘ News from the plains,’ ‘‘ Indian depredations on the plains,’’ &c. 

The term ‘‘plains’”’ is applied to the extensive inclined surface reaching from the base of the 
Rocky mountains to the shores of the Gulf of Mex.co and the valley of the Mississippi, and form 
a feature in the geography of the western country as notable as any other. Except on the bor- 
ders of the streams which traverse the plains in their course to the valley of the Mississippi, 
scarcely anything exists deserving the name of vegetation. The soil is composed of disintegrated 
rocks, covered by a loam an inch or two in thickness, which is composed of the exuvie of animals 
and decayed vegetable matter. The growth on them is principally a short but nutritious grass 
called buffalo-grass, (Sysleria dyctaloides.) A narrow strip of alluvial soil, supporting a coarse 
grass and a few cotton-wood trees, marks the line of the water-courses, which are themselves 
sufficiently few and far between. 

Whatever may be said to the contrary, these plains west of the 100th meridian are wholly 
unsusceptible of sustaining an agricultural population, until you reach sufficiently far south 
to encounter the rains from the tropics. 

The precise limit of these rains I am not prepared to give, but think the Red river is, perhaps, 
as far north as they extend. South of that river, the plains are covered with grass of larger 
and more vigorous growth. That which is most widely spread over the face of the country is 
the grama or mezquite grass, of which Me are many varieties. This is incomparably a 
inost nutritious grass known. 
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South of the Red river, also, the plains are not unfrequently covered with a growth of mezquite 
trees, (algaroba,) of which there are many varieties. This tree varies in size according to the 
character of the soil and quantity of rain. Itis usually from fifteen to thirty feet in height, 
crooked, gnarled, and armed with thorns. The wood is hard and full of knots, and is unfit for 
purposes of carpentry, but in other respects it fulfils many of the economical uses of life. It is 
excellent firewood, and makes good posts, being very durable. It exudes a gum which is equal 
to gum-arabic, but to the traveller its most important quality is the fruit which it bears—a 
nutritious bean, much relished by animals, and not wholly unsuited to the tastes of man. 

The vegetation of the mountain and basin region, while it differs materially in the gencra 
and species of plants according to the locality, possesses, nevertheless, a general similarity which 
is striking and peculiar. I have described that of the plateau or levels as consisting of a 
diminutive growth of shrubs; but as we ascend from these to the heights of the surrounding 
mountains we pass through a succession of floral products, varying in character according to 
the elevation to which we ascend, until we reach a sub-Alpine flora. North of the parallel of 
32° this appears at the height of about six thousand feet above the sea, 

In situations protected from the winds we usually find, at this height, pines and cedars, and 
at a less elevation different varieties of oak. Wherever this region is traversed by water- 
courses, cotton-wood and occasionally sycamore grow on the edges of the streams. There are 
throughout this region, on the sides of the mountains, growths of pine, oak, and cedar, which 
are quite extended and present a forest-like appearance, but nowhere, until we begin to descend 
the Pacific slope and get within the influence of the humidity from the ocean, do we encounter 
timber at all approximating in size or luxuriance of growth the forests with which we are 
familiar in the basin of the Mississippi and the eastern slope of the Alleghanies. The Pacific 
slope, including the water of the Sacramento and its tributaries below the Cascade range, and 
Puget sound and its tributaries, it is not my intention to describe in this general sketch, or the 
memoirs which follow, further than to say that, refreshed by frequent showers and fogs from 
the ocean, it presents a different and more inviting picture than the country to the east of it. 
It is on this slope that we find that stupendous growth of red-wood, the accounts of which 
appear almost fabulous. We find here, too, in all that region north of Monterey, considerable 
adaptation, both in soil and climate, to the production of the cereal plants. About Santa 
Barbara, in parallel 34° north latitude, the mountains run to the sea; thence the coast deflects 
sharply to the east ; and below, or south of this point, the trade-winds, which sweep along the 
Pacific coast, charged with humidity for nine months in the year, from as far north as the 
.Aleutian islands, seem to diminish in force, and finally die away, at the lowest extremity of 
California. The mountain range at Santa Barbara cuts off these humid. winds from the land to 
the south of them; and it is my opinion, that on the Pacific slope beyond this point, and until 
we reach the region of the tropical rains, no crops can be raised with anything like certainty 
without irrigation. South of this range, the agricultural character of the country is much the 
same as that of the mountain and basin systems, and this character is retained along the coast 
until we reach the parallel of Mazatlan, where the tropical rains begin to be felt in great force. 
For the four months (July, August, September, and October) during which I kept a meteor- 
ological record at Camp Riley, no rain fell in sufficient quantity to be measured. The mean 
height of the barometer for that period was 29.853, the thermometer 68.37, and the mean dew- 
point 58.13. 

There are considerable portions of the extensive Teunten system whidh I nave attempted, . 
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describe, where wheat and rye can be raised without irrigation; but these portions are excep- 
tions to the general rule; and I think I am safe in stating, that asa general rule throughout 
this vast region, corn, cotton, and vegetables cannot be produced without irrigation; and further- 
more, the limits of the ground which can be brought under the effects of irrigation are very 
circumscribed. The town of El Paso, in latitude 31° 44’ 15”.7, and longitude 106° 29’ 05".4, is 
considered, and justly so, one of the garden-spots of the interior of the continent. A meteor- 
ological record was kept at Frontera, a few miles north of this point, for two years, by assistant 
Chandler, the results of which are embodied in the diagram herewith presented. 

From this it will be seen how very dry the climate is, and how unsuited for agricultural 
purposes, according to the notion entertained of farming in the eastern States. The settlements 
about El Paso are irrigated by the Rio Bravo, and are happily not dependent on rains for their 
fertility. : 

Whatever population may now, or hereafter, occupy the mountain system, and the plains to 
the east, must be dependent on mining, or grazing, or the cultivation of the grape. The 
country must be settled by a mining and pastoral or wine-making population; and the whole 
legislation of Congress, directed heretofore so successfully towards the settlement of lands east 


of the 100th meridian of longitude, must be remodeled and reorganized to suit the new phase 


which life must assume under conditions so different from those to which we are accustomed. 

Southern California, the whole of the upper valley of the Gila, and the upper valley of the 
del Norte, as far down as the Presidio del Norte, are eminently adapted to the cultivation of the 
grape. In no part of the world does this luscious fruit flourish with greater luxuriance than 
in these regions, when properly cultivated. Those versed in the cultivation of the vine repre- 
sent that all the conditions of soil, humidity and temperature, are united in these regions 
to produce the grape in the greatest perfection. The soil, composed of the disintegrated matter 
of the older rocks and volcanic ashes, is light, porous, and rich. The frosts in winter are just 
sufficiently severe to destroy the insects without injuring the plant, and the rain seldom falls 
in the season when the plant is flowering, or when the fruit is coming to maturity, and liable 
to rot from exposure to humidity. As a consequence of this condition of things, the fruit, 
when ripe, has a thin skin, scarcely any pulp, and is devoid of the musky taste usual with 
American grapes. 

The manufacture of wine from this grape is still in a crude state. Although wine has been 
made for upwards of a century in Hl Paso, and is a very considerable article of commerce, no 
one of sufficient intelligence and capital, to do justice to the magnificent fruit of the country, 
has yet undertaken its manufacture. As at present made, there is no system followed, no 
ingenuity in mechanical contrivance practised, and none of those facilities exist which are usual 
and necessary in the manufacture of wine on a large scale ; indeed, there seems to be no great 
desire beyond that of producing as much alcoholic matter as possible. The demand for strong 
alcoholic drinks has much increased with the advent of the Americans; and in proportion as 
this demand has increased, the wine has decreased in quality. On one occasion I drank wine in 
El Paso which compared favorably with the richest Burgundy. The production of this wine 
must have been purely accidental, for other wine made of the same grape, and grown in the 
same year, was scarcely fit to drink. Cotton and corn grow with luxuriance, where water can 
be brought to irrigate the soil, throughout the valleys of the Gila and Rio Bravo, and upon 
the lower Rio Bravo; and upon the Rio Colorado, below its junction with the Gila, sugar-cane 


flourishes. 
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It sometimes happens that the irrigation is produced by natural causes—the overflow of the 
river. This is the case in the basin of the Presidio del Norte, and on most of the country sus- 
ceptible of tillage in the valley of the lower Rio Bravo. Crops depending upon this mode of 
irrigation are very uncertain, the overflows of the river being very unequal as to time and 
extent. In some portions, however, of the Rio Bravo there are two overflows. This is the 
case at the Presidio del Norte, below the junction of the Conchos river. The first overflow 
occurs in June, from the melting of the snows near the head of the Rio Bravo, in latitude 36° 
37'; the second occurs in August, from the tropical rains which fall on the mountains near the 
sources of the\Conchos, in latitude 26° 28’, 

This occurs to a limited extent on the lower Rio Bravo, which is principally supplied in the 
summer months by its tributaries—the Salado, the San Juan, &c. These take their rise in the 

‘mountains to the south, within the regions of tropical rains. How far the lower Rio Bravo is 
supplied by the melting of the snows at the head of the river,*I am not prepared to say; but I 
am inclined to the opinion that, before reaching the tertiary region near the mouth of the river, 
most of the waters from that source are expended either by evaporation or absorption. In the 
intermediate portion of the Rio Bravo, that lying between Valverde, north of which the river 
is kept running by the melting of the snows throughout the summer, and the Presidio del 
Norte, where the Conchos joins it, and supplies it with water from the tropics, great inconve- 
nience is felt for water in years of unusual drought. I was informed, on good authority, that 
in the summer of 1851 a man drove a gang of mules along the bed of the river from the Presidio 
del Norte to El Paso, The bed was dry for nearly the whole distance, occasional pools of water 
standing in places where the river-bed was formed of rock or clay, impervious to water. It 
was always possible, however, to procure water in sufficient quantities for drinking or watering 
animals by digging in the river-bed a few feet below the surface. 

It might be expected in this report that I should say something of the practicability of a 
railway route to the Pacific through the newly-acquired territory ; and it was my intention to 
do so, but the subject has been so ably and thoroughly examined and discussed by the Secretary 
of War, and the officers of the Topographical Engineers acting under his orders, as to leave 
nothing more to be said. All the topographical and other knowledge bearing on the subject 
which has been acquired by the boundary survey has been freely placed at the disposal of the 
War Department. The signal ability with which that information and the information 
acquired by the surveys specially ordered for the purpose haye been collated, leaves nothing for 
me to say, except that our information fully sustains the conclusions of the War Office report; 
and it is decided, beyond all question, that a practicable, and, indeed, a highly advantageous 
route, from the upper basin of the Rio Bravo to the valley of the Gila, exists through the new 
territory. 

It has already been stated, as one of the facts elicited by this and previous surveys, that if 
the sea were to rise four thousand feet, a vessel could pass from the Gulf of California to the 
Gulf of Mexico, near the parallel of 32°, and that north of that parallel no good road even for 
wagons could be found, uniting the valleys of the Bravo and Colorado rivers. _ This remarkable 
fact was noticed by me in a reconnoissance made in 1846-47, and was first brought to the 
notice of the government through Mr. Buchanan, then Secretary of State, who immediately 
sent a despatch to our minister in Mexico, indicating that no boundary north of that parallel 
of latitude should be accepted. The treaty of Guadalupe Hidalgo, however, fixed a line north 
of that parallel, which cut off entirely the communication by wagons between the two rivers ; 
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and leaving out of view the consideration involved in securing a railway route to the Pacific, 
it was a line which must sooner or later have been abandoned. No traveller could pass, nor 
could a despatch be sent, from a military post on the Rio Bravo to one on the Gila without 
passing through Mexican territory. 

I again called the subject to the attention of the government in a letter dated San Diego, 
April, 1850, which has been already given, in the hope that the United States commis- 
sioner might succeed in torturing the treaty of Guadalupe Hidalgo to embrace a practicable 
route. That letter, however, received no attention, and I am now of the opinion that the Mex- 
ican commissioner was so impressed with the importance of the advantage to his government 
of making a boundary which would not only exclude the railway route, but which would cut off 
the communication between our military posts in New Mexico, on the Rio Bravo, and those we 
might establish on the Gila, that any attempt to construe the words of the treaty so as to em- 
brace the railway and wagon route would have been abortive. 

It was a great mistake to suppose, as was urged at the time, that the line projected and 
claimed by the United States surveyor, in opposition to that agreed to by Mr. Bartlett, gave the 
United States this route. Subsequent surveys have entirely sustained what I have stated on 
this subject in the letter to the Secretary of the Interior, dated Fort Duncan, which will be 
found in the first chapter of this report. 

The report of Lieut. Parke, who made the recent survey for the railway route over this portion - 
of the country, fully confirms the opinions expressed by me of the practicability of the route ; 
and he has further reported, as the result of his examinations, that the San Pedro river offers 
the best route by which to descend to the Gila from the table-lands west of the Rio Bravo. 1 
went so far only as to indicate it as a practicable route. Lieut. Parke gives it the preference 
above all others; and the most prominent of the reasons he assigns, is the important fact that 
this route affords water in abundance, and traverses valleys capable of continuous settlement. 

It is no part of my business to criticise the blunders made in the treaty of Guadalupe Hidalgo, 
or to defend the provisions of the treaty of December, 1850; but it is undeniable that the last 
treaty has secured to us what before did not exist—a means of communication between the mili- 
tary establishments on the Rio Bravo and those on the Gila; and what is more important, it has 
secured what the surveys made under the orders of the War Department demonstrate to be the 
most feasible if not the only practicable route for a railway to the Pacific. But the importance 
of these considerations is very little when compared to the important pecuniary consideration 
secured by the same treaty, in the revocation of the 11th article of the treaty of Guadalupe 
Hidalgo. That article made it incumbent on the United States to keep the Indians living within 
our own territory from committing depredations on the Mexicans, and, by implication, imposed 
on the United States the obligation of indemnity for all losses resulting from failure to carry 
out the provisions of the treaty. 

No amount of force could have kept the Indians from crossing the line to commit depredations, 
and I think that one hundred millions of dollars would not repay the damages they have inflicted. 
Whole sections of country have been depopulated, and the stock driven off and killed; and in 
: entire States the ranches have been deserted and the people driven into the towns. 

It is true, all this has not been done since the war, and would form no just claim against 
the United States ; but those conversant with the history of Mexican claims against the United 
States will at once admit that the United States would have been fortunate if she could have 
escaped with paying real claims for depredations, whether committed before or after the war. I 
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should not be true to history if I did not state what is within my own personal knowledge—that 
companies were formed, and others forming, composed of persons of wealth, influence, and 
adroitness, who projected extensive schemes for the purchase of these claims, with the view of 
extorting them from the Congress of the United States. 

T have said nothing in this sketch of the races of men which inhabit this vast western region. 
I have attempted only to present such a general view of the country as will prepare the reader 
for the more detailed description of each portion of the boundary line, and the memoirs of the 
assistants on the separate branches of geology, botany, and zoology, and the ethnographic 
information which will be found in the local geographical descriptions. 

I give in its proper place a table of latitudes and longitudes determined by myself and 
assistants, and also those determined by others, which have been used in the projection of the 
general map which accompanies this memoir. 

The mode in which these determinations have been made will form the subject of a separate 
chapter. It will be sufficient to state here, that the important points in the boundary have all 
been determined by the largest and most improved portable instruments—the latitudes with 
forty-six inch zenith telescopes, by Troughton & Simms, of London, and the longitudes by 
moon culminations, observed with telescopes of equal power. As the occasion for taking these 
large instruments into the interior of the continent, thousands of miles from navigable streams, 
will perhaps not again soon occur, I have aimed to produce results which would inspire suffi- 
cient confidence to make the determinations on the boundary the base of future and minor 
surveys in the interior of the continent. It has been suggested to me that all the astronomical, 
magnetic, and hygrometric observations should be published, particularly the observations on 
the moon and the moon culminating stars; but these alone would form a volume as large as 
the volume of observations made at the royal observatory at Greenwich, published annually. 

The results of the observations made by me and under my orders, as fast as attained, have 
been given freely to all who asked for them ; but Lregret they have been used in several notable 
instances by officers of the government, and others, without due acknowledgment to myself or 
my assistants. 

The best excuse that can be offered for such plagiarists is their ignorance of the labor, priva- 
tion, self-denial and exposure incurred in the accurate determination of a single point in those 
far distant regions. 

At none of the cardinal points have less than three lunations been used in the determination 
of longitude, and six nights for that of latitude. 
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a BRAZOS SANTIAGO AND MOUTH OF RIO BRAVO AS PORTS OF ENTRY.—POINT ISABEL.—PALO ALTO.—-RESACA DE LA PALMA.-—COAST.-—- 
HURRICANES.—TIMBERED BELL.—COUNTRY WEST OF RIO NUECES. —MUSTANGS. —BURRITA.—BROWNSVILLE.—FILLIBUSTERING. — 
REYNOSA.—RINGGOLD BARRACKS.—ROMA.—POPULATION.—1SLANDS.—RIO SALADO AND. BELLEVILLE. —LOREDO.—RAPIDS.—FORT 
DUNCAN.—SPANISH RULE AND MISSIONS.~—AMALGAMATION OF RACES.—-DEVIL'S RIVER.—NAVIGATION.—CANONS.—MEXIOAN SiDE.— 
STATISTICS.—DISTANCES. 


The general view which I have attempted to sketch of the region traversed by the boundary, 

will prepare the reader for the more minute description of the different sections of the country, 
and the individual reports of the assistants. It will not be convenient to arrange these sections 
in the order in which the work was pursued, nor to follow the order in which the general view 
‘was presented, commencing on the Pacific, and ending on the Gulf of Mexico. The order has 
been reversed. The first section embraces the lower Rio Bravo, from its mouth up to its junction 
with Devil’s river; the second, the Rio Bravo, from the mouth of Devil’s river to the initial 
point of the treaty of 1853, in the parallel of 31° 47’; the third, the line west to the intersec- 

_ tion of the 111th meridian; the fourth, the line thence to the Pacific. 

Tt will be remembered that I stated in the Personal Account, that in the year 1852, while 
engaged under the old commission, I found it necessary to suspend the work after bringing it 

_ as far down the river as Loredo. The following year, under a new appropriation by Congress, 
and a new organization, I sailed from New Orleans in the month of May, in a miserable steamer, 
for the mouth of the Rio Bravo, accompanied by a well organized party, with a complete set ‘of 
instruments, camp equipage, &c. In crossing the Gulf, the sea was happily smooth, and it was 
not until we neared the coast and encountered the trade winds, which blow there almost cease- 
 lessly from the southeast, that it became very rough. The steamer did not enter the mouth of 

the Rio Bravo, tog steered nes course towards the Brazos Santiago, eight miles up the coast. . 


: "running so high on the bar, it was impossible to Srtien: and we were reduced to the necessity of 
_ lying “‘offand on’’ until the sea ran down. The captain gave orders to the mate to put the 
__vessel’s head to sea and stand out until day-break, under easy steam, and, with the pilot, went 
to sleep. The mate, a silly young man, addicted to intemperance, had made several remarks 
which destroyed my confidence in him, and having much at stake in the safety of the vessel, I 
did not go to bed. It was fortunate I did not, for, while dozing on the upper deck, I was 
gradually aroused by a roaring, seething sound, and on looking forward, saw that we were going 
_ head on to the breakers. There was no time to wake the captain, and I gave the alarm to the 
man at the wheel, and ran to the engineer to make him put on all steam. For many moments 
t was doubtful if the vessel could be got round. By great exertion, however, the steam was 
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The next day the sea continued to run high, and being thoroughly disgusted with my sojourn 
aboard the steamer, I went ashore in the pilot-boat. 

The steamer was stranded a few trips subsequently, in attempting to make the entrance of 
the Brazos Santiago, 

The bar has but eight feet of water, and is very shifting. That atthe mouth of the Rio Bravo 
has still less. Yet it was at these two points that the troops were landed, and all the supplies for 
the army which invaded Mexico, under the orders of General Taylor. Most of the merchandise 
intended for the lower Rio Bravo is landed at the Brazos, and thence reshipped in a strong 
river steamer, which passes out to sea and thence into the Rio Bravo. The channel of the 
mouth of the Rio Bravo varies a little in depth, but is seldom more than six feet or less than 
four ; it is of soft mud, and of the numberless vessels grounded there during the war, not more 
than one or two were lost. The bar of Brazos Santiago is of hard sand, and a vessel grounded 
there is certain to be stranded. The mouths of both these harbors open towards the prevailing 
wind, and I can suggest no method by which they can be improved at any reasonable cost. 
The town of Brazos stands on a sand-spit immediately within the bar, and is little more than a 
collection of wooden shanties, left there by the army, which may be washed away some day by 
a norther forcing the water from the lagoon, or bay, above, faster than it can escape over the 
beach and through the narrow inlet into the sea. 

Three miles within the lagoon, or bay, and standing upon the first firm ground, a bluff of 
alluvial soil, about six or ten feet high, is Point Isabel. Here is the custom-house, where the 
goods intended for the river, as high up as Roma, are entered. Those for the towns above that 
point are supplied usually by the way of Indianola and San Antonio. Point Isabel is a small 
settlement, the principal buildings being those erected by the army of occupation in 1846. It 
was from this point the army made its march to fight the battles of Palo Alto, Resaca de la 
Palma, Fort Brown, &c. 

It is well known that the Mexicans selected their own ground for the two first named battles ; 
but if General Taylor had had in his hand the correct map now presented of that country, as 
will be seen by a glance, he could not have selected, in the neighborhood, a better field than 
Palo Alto to fight a small force against a larger one. This fact may have been known to others, 
but was not developed to my mind until the completion of this map. It will be seen that both 
flanks of the American army were protected, and the Mexicans were prevented by the ground 
from using the advantage due a much superior force to extend their flanks and envelope the 
American forces. The country is almost a dead level, and presents to the view of a horseman 
one unbounded plain, relieved by clusters of mezquite trees, (chapparal,) and the existence of 
the morasses to the right and left of the American position was probably not known to the 
Mexicans until they attempted to outflank their adversaries. 

It was not my good fortune to have been present at either of those engagements ; but I trust 
some of those who were will take advantage of the map now furnished, to figure for the military 
student the position and manceuvres of the troops on both sides, in those battles, so unique in 
their execution and results. Those two battles gave the prestige to our arms in the Mexican 
war, and saved the United States Military Academy from destruction. } 

The Mexican army was well organized, well disciplined, and well equipped, inured to war 
by contests with the Indians, and in suppressing internal revolution. The American army 
was perfectly disciplined, but, with the exception of its chief, and a few other gallant old 
officers, had never been under fire, and numbered only one-third of the opposing force. Yet on 
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their first encounter, the subordinate officers, chiefly from West Point, executed their orders 
with the precision of a field day exercise, showing beyond all question the utility of military 
education and discipline, and putting to rest at once: the attacks on the Military Academy, 
which had become so formidable that few believed it possible to sustain the institution a year 
longer. 

The general description of ‘this part of the country will apply equally to all és ‘coast of 
Texas, from the mouth of the Rio Bravo to the bay of Corpus Christi—indeed to Matagorda bay. 
It is well known to be a low, flat coast, with soundings diminishing regularly in depth as you 
approach the shore. The first shore-line is that of an island varying from some hundred yards 
to several miles in width, and penetrated at various points by inlets with shifting bars, few of 
which are practicable for the entrance of even the smallest sea-going craft. Separating this 
from the main land are shallow lagoons, as variable in breadth as the island which separates 
them from the ocean. a ' 

When the army marched from Corpus Christi to Point Isabel, General Taylor attempted to 
transport his supplies by the lagoon separating the two places, but found it impracticable even 
with small boats. These lagoons abound in delicious fish and fowl. 

Proceeding inward, the land bordering the lagoons is, in the first ten or andy miles, 
usually a flat prairie, composed of alluvial soil and sedimentary deposites of the ocean 
in alternate layers, showing how gradual and well contested have been the encroachments 


Laguna below Lomita, fifteen miles above mouth of Rio Bravo del Norte, 


of the land upon the sea. The rivers taking their rise in the cretaceous formations, both 
the sedimentary and alluvial deposites are heavily charged with lime, making the soil rich, 
black, and fiery—often so surcharged as to destroy some descriptions of vegetation. Within 
this belt, salt lakes of value are not unfrequently found, and throughout its whole extent spots 
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occur devoid of vegetation, and encrusted with a white saline deposite. Most generally, how- 
ever, the vegetation is a luxuriant coarse grass which grows nearly waist-high, with an occa- 
sional clump of live oak bordering the wet places. I think it likely this whole belt of country 
has been formed in the following manner: the trade-winds from the southeast are felt here 
with considerable force, and, blowing inward for nine-tenths of the time, fill the lagoons with 
salt water. Suddenly the wind will shift in a contrary direction, and blow with violence for 
two or three days, called there a norther, forcing the salt water out to sea, and leaving the dry 
places to be covered by fresh water, thus forming alternate layers of salt and fresh water 
deposites. , 

This coast, as well as the whole coast of Texas, is sometimes swept by terrific tornadoes, which . 
produce marked changes in its topographical and hydrographic features. In the latter part of 
the month of September, 1854, on my passage in the steamship Louisiana from New Orleans 
to Indianola, we encountered a violent hurricane. A few days afterwards we entered the mouth 
of Matagorda bay, and found the channel had been improved by the storm. It was deepened 
two feet, and instead of finding only nine, we found eleven feet of water on the bar, and the 
channel straightened. This beneficial effect remains, I am told, to this day. This hurricane, 
which swept the town of Matagorda level with the ground, and destroyed every wharf in the 
bay of Matagorda, except that upon which our instruments were placed, forced the water out of 
the bay at snch a rapid rate, that it could only escape by deepening and widening the channel. 

After passing the belt of prairie, we find a ridge of low sand-hills which seem to have marked 
the former limits of the coast, and here for the first time going towards the interior, we meet 
with clumps of post-oak called mots, The trees are usually crooked and wind-shaken, and unfit 
for timber. : 

Throughout this second belt or steppe, which extends many miles into the interior, wherever 
sand occurs to give consistency to the limestone soil, we find this growth in great abundance. 

This admixture of soil produces the richest cotton and corn-growing soilin the world; but 
west of the Nueces, and between that river and the Rio Bravo, the want of rain makes agricul- 
ture a very uncertain business, and as we approach the last named river, this aridity becomes © 
more marked, and the vegetation assumes a spinose stunted character—indeed, so marked is the 
change, that when we get within a few miles of the river the vegetation is a complete chapparal. 

West and south of the Nueces the country is sometimes exposed to excessive and long con- 
tinued droughts, and it is doubtful if agriculture can be made profitable without irrigation ; all 
the region between that river and the Rio Bravo is, however, a fine grazing country, and the 
numbers of horses and cattle that ranged it, belonging to the settlers on the Rio Bravo under 
the Spanish rule prior to 1825, are incredible. To this day the remnants of this immense stock 
are running wild on the prairies between the two rivers. Hunting the wild horses and cattle is 
the regular business of the inhabitants of Loredo and other towns along the river, and the 
practice adds much to the difficulty of maintaining a proper police on the frontier to guard 
against the depredations of Indians and the organization of fillibustering parties. In times of 
agitation and civil war on the Mexican side, parties assemble on the American side ostensibly 
to hunt, but in reality to take part on one side or the other in the affairs of dur neighbors. I 
- had heard a great deal of these wild horses, but on an examination of many hundred that had 
been caught, I never saw one good one. They are usually heavy in the forehand, cat-hammed, 
and knock-kneed. Their habits are very peculiar ; they move in squads, single file, and seem 
to obey implicitly the direction of the leader. They evince much curiosity, always reconnoitring 
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the camp of the traveller at full speed, and when there chances to be a loose animal, be he ever 
so poor and jaded, he is sure to run off with the crowd and disappear entirely. Many a luckless 
horseman passing through this country has been left on foot by the ‘‘ stampede’’ caused by the 
visits of these wild animals. , 

Passing through that region in 1852, after a long journey of several thousand miles, my 
animals so jaded and worn down that I considered nothing could stimulate them to a gallop, 
my line was charged by one hundred and fifty of these animals, and six mules with a heavy 
wagon, containing all the astronomical and other instruments of the boundary commission, 
followed them across the prairie at full speed for nearly two miles. The coolness of the driver, 


and the boldness of the wagon-master, who threw himself in front of the lead-mules, stopped 


their further progress. 

The section of country, particularly that part under consideration, is traversed by deep 
gullies called arroyos, sometimes difficult to pass in wagons. The sketch here presented 
shows one of these arroyos crossed by the road leading to Loredo. 


Arroyo Secate, two miles below Loredo. 


These arroyos are natural consequences of the unequal manner in which the rain falls 
throughout the year. Sometimes not a drop falls for several months; again, it pours down 
in a perfect deluge, washing deep beds in the unresisting soil, leaving behind the appearance 
of the deserted bed of a great river. 

The streams which are found in this country have their rise in limestone regions, and the 
water is very unwholesome even when the stream is flowing, but usually the beds of the streams 
are partly dry, and the water is found standing in holes. Superadded to its noxious mineral 
ingredients, it holds in solution offensive vegetable matter, and is disgusting to drink; yet it is 
Vol. I——8 
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upon this water that our soldiers are kept nine-tenths of the time while watching and pursuing 
the Indians who are constantly making incursions from the Mexican side into the settlements of 
Texas. While the country was in the military occupancy of the Spaniards previous to the revo- 
lution of 1825, they provided against this inconvenience by making at certain stations great 
reservoirs of solid masonry to catch the rain-water. The remains of many of these wells were 
found, and they form one of the many external objects to be seen throughout the extent of the 
frontier which convey the impression that the country has steadily gone backwards since the 
days of the Spanish rule. 

Having now given the general view of the country on the American side of the first section 
of the boundary, I will ask the reader to ascend with me the Rio Bravo along the boundary, 
where I will describe in detail all that is worth noting as high as the mouth of the Rio San 
Pedro, or Devil’s river, from which point we will take a general view of the country on the 
Mexican side, comprising the States of Coahuila, Tamaulipas, and New Leon. 

Before ascending the Rio Bravo, it may be as well to state that the appointments for the 
survey of the river consisted mostly of light boats unsuited to hydrographic work in the open 
Gulf; and not wishing to incur the expense of an outfit for the limited surveys required by the 
treaty, outside the river, I proposed, with the concurrence of the Secretary of the Interior, to - 
obtain the co-operation of the Superintendent of the Coast Survey, who had several well equipped 
parties in the Gulf, and whose operations I knew would eventually be extended to that locality. 
Under this arrangement, by which the boundary commission paid the expenses incidental to 
changes in its original plan of operations, and by which it was agreed that the hydrography 
should be done by the Coast Survey, and the astronomy and topography by the boundary com- 
mission, Lieut. Wilkinson, in command of the brig Morris, repaired at the appointed time to the 
mouth of the river and made soundings, marked on sheet No. 1, by which we were enabled to 
trace the boundary, as the treaty required, ‘‘ three leagues out to sea.”’ 

This survey was conducted in the summer of 1853, that in which the yellow fever scourged 
the whole Gulf coast; yet up to the time of leaving the station, late in the summer, no case of 
the disease had occurred on board the vessel, and but a single one among the land parties. In con- 
formity with a promise made, I took passage in the ‘‘ Morris,’’ which was not entirely sea-worthy, 
and went with the party to Pensacola, where the yellow fever was raging, and we had to lament 
the loss of the surgeon, Dr. Bryan, whose high professional skill and many social virtues 
endeared him to all who were honored with his friendship. Several others of the party, myself 
among the number, were taken down and narrowly escaped the fate of Dr. Bryan. 

The voyage across the Gulf, which should have occupied five days, was, owing to adverse 
winds, gales, and the condition of the ship, extended to eighteen days. I had an opportunity 
on this voyage to watch narrowly the effect of the storms on the barometer, and observed for 
the first time a fact which, I believe, has since been well established, that in the Gulf the fluc- 
tuations of the barometer fail to give the usual indications of the approach or subsidence of 
storms. 

The entrance to the mouth of the Rio Bravo is over a bar of soft mud, varying from four to 
six feet deep, and the river within a few hundred yards of its mouth is not more than one 
thousand feet wide. The shore-line of the coast, scarcely broken by the action of the river, 
is formed of a series of low shifting sand-hills, with a scanty herbage. Inside these hills are 
numerous salt marshes and lagoons, separated by low belts of calcareous clay but a few 
feet above the level of the sea, and subject to overflow. The first high ground is Burrita, 
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” ten miles from the mouth, where there is a small settlement of Mexicans engaged in agriculture 
upon a very limited scale. 


Mouth ot the Rio Bravo del Norte. 


At the mouth of the river there are a few frame houses erected by the army in 1846, now 
owned by the steamboat company engaged in the navigation of the river. Opposite is a small 
Mexican settlement called Bagdad, where the Mexicans from the interior, as far as Monterey, 
resort for sea bathing. The sites on either side of the river are very unsafe. A few years 
before the Mexican war, the whole population was swept off except the pilot, an American, 
who, with his family, took refuge on the top of the sand-hill upon which my observatory was 
afterwards erected. 

Beyond Burrita, the river still pursues its serpentine course through alluvial soil, with an 
occasional patch of arable ground occupied by Mexican rancheros engaged in the cultivation of 
maize and the rearing of goats and chickens. 

~ At the Rancheria de San Martin, a mouth of the Rio Bravo, forty feet wide, opens on the 
American side into the Laguna Madre, allowing some of the water of the river to escape to the 
sea by the Boca Chica and the Brazos St. Iago. On the American side the road leading from 
the mouth of the river to Brownsville crosses this outlet at San Martin, over a substantial 
wooden bridge erected by the army. 

From this point upward to Brownsville the river makes a great bend to the South, and is so 
winding in its course that frequently the curves almost touch. The land on each side is level, 
and covered with a dense growth of heavy mezquite, (Algaroba.) It is generally too high for 
irrigation, and the climate is too arid to depend with certainty upon rain for the purposes of 
agriculture. The vegetation is of a semi-tropical character, and the margin of the river, which 
is exposed to overflow, abounds in reed, canebrake, palmetto, willow, and water-plants, 

' and would no doubt produce the sugar-cane in great luxuriance. 
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Brownsville, situated on the American side of the river fifty miles from its mouth. by the 
course of the river, is only twenty-two miles distant by the road. It contains. about 
three thousand inhabitants. The houses are mostly of wood and well built. 4 
sprung up since the Mexican war, and owes its prosperity chiefly to the ese Bae with 


Mexico. 
Opposite Brownsville is the ancient town of Matamoras, with a popyeben about th 


number as Brownsville. 
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Old Fort perowas Texas. 


Below Broa and adjoining it, is the military post, with ol Borba 
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farthest extremity of the public grounds. In the middle of the parade ground, unmarked 
by any monument, lie the remains of the gallant officer who fell in defence 0’ fort: which 
now bears his name. The height of Fort Brown above the sea is, by barometrical meastrement, 
fifty feet. The mean temperature for the years beginning 1850, and ending. 1855, was 73° 
Fahrenheit; the mean quantity of rain in the same years was annually 33.65. inches. | These 
quantities are taken from the Army Meteorological Register, and are used in preference t to my own, 
as they cover a much longer space of time. They would seem to indicate-an abundance of rain 
for all the purposes of agriculture, and we should be at a loss to understand. the arid character of 
the country on both sides of the river, were it not that the tables give us tl the solution 5 we there 
find that more than one-half the rain falls in the autumn, which i is followed by a winter during 
which the thermometer frequently falls below the freezing-point. - One-fourth the whole quan- 
tity of rain falls ina single month, and. it very often happens. that no rain, whatever falls in 
the months of May, June, and July. Consequently, throughout the whole valley of the Rio 
Bravo and its tributaries, we seldom see corn growing except in the bottoms, subject to over- 
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flow, or upon lands which are below the water-level and can be irrigated by artificial 
channels. Somewhat of this barrenness is due undoubtedly to the excess of lime and saline 
matter with which the soil is charged. 1 

As we ascend above Brownsville, lands within the water-level become more frequent and 
extended, and at many places cultivated fields form a prominent feature in the landscape. Up 
as high as Reynosa, the belt of alluvial soil subject to the influence of the moisture from the 
river is very considerable in width, and in addition to corn, the sugar-cane has been planted 
with success. The foliage on this portion of the river indicates a richer soil, and the trees assume 
very much the dimensions of those on the alluvial bottoms of the Mississippi. 

It is within this region, embracing a river coast of one hundred miles, that the sugar-cane can 
be cultivated to advantage; and in situations sheltered from the northers, I have no doubt 
_ oranges and lemons could be raised with facility. 

Property, however, is very insecure all along the boundary, and unless extradition laws with 
Mexico are passed, this fertile tract will never have its capacities developed. 

The boundary between the United States and Mexico is here only an imaginary line running 
down the centre of the river, and an offence can be committed on either side with impunity. 
A few minutes served to place the offender over the line, when the jealousies of the law on 
either side step in to protect him; and where national prejudices are involved, the criminal is 
not unfrequently extolled for his exploits. 

Tt was in the summer of 1853 that this portion of the boundary was surveyed, and a 
revolution headed by Caravajal was in its last throes. This chief had retired to the American 
side of the river, and was occupied in making occasional forays into Mexico, aided by some 
American volunteers, mostly composed of young men, whose tastes for civil pursuits had been 
_ destroyed by the Mexican war. These efforts were attended with no other effect than that of 
irritating the peaceable inhabitants on both sides, and were of great inconvenience to us in the 
prosecution of the survey. Attempts were made several times to stop the parties under my 
command engaged in the survey of the river, and on one occasion nothing but the forbearance 
of the officer in command prevented his party from firing upon a detachment of Mexican cavalry 
which threatened to charge them. In the absence of the Mexican commissioner, I was at length 
compelled to make a direct appeal to General Cruz, then in command on the Mexican side, who 
promptly gave orders along the line which had the effect to lessen, in some degree, the inter- 
ruptions to which the surveying parties were exposed. 

We were scarcely more in favor on the American side of the line; for some months previously 
the United States troops had interfered with a strong hand to break up the enlistment of men 
and the concentration of fillibustering forces on our side of the river. Although most of the 
hired men employed by me were disbanded fillibusteros, the parties escorted by a detachment of 
United States soldiers were usually mistaken for military scouts in search of the violators 
of the law, who at that time composed the majority of persons on the frontier. 

Some idea of the reckless character of the persons then infesting that frontier may be formed 
from the following circumstance, the truth of which is vouched for by several respectable eye- 
witnesses. My own hig was but a short distance from the place where the scene occurred : 

One mild summer’s evening several gentlemen, among them a retired officer of the fillibus- 
teros, were enjoying the delicious twilight of that climate on the bank of the river opposite a 
point where was usually posted a picket-guard, detached from a Mexican military station four 
miles distant. The guard of ten men were seen to approach the jacal, dismount, tie their 
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horses, and stretch themselves on their blankets, some to sleep, others to smoke, but none par- 
ticularly to watch. 

The conversation of the first-named party was rather of a jocose character, directed at the 
expense of the young American fillibuster who had joined in the Caravajal revolution, which 
had just been ended with such signal advantage to the regular Mexican troops. A little 
nettled, probably, at what had passed, he offered a wager of one hundred dollars that he would 
cross in a boat and take the guard, single-handed. His wager not being accepted, he offered 
to bet ‘drinks for the party.’? Some person,-not dreaming he was in earnest, indiscreetly 
took the bet. 

The absence of the fillibuster was scarcely noticed, and the conversation about other subjects 
had continued for nearly an hour, when it was interrupted by the sharp reports of a revolver, 
and a yell which reverberated from shore to shore, giving the impression of many voices ; these 
were quickly followed by the rolling fire of a platoon of musketry, and then all was silent. 
“Could that be § ?”? asked one. ‘‘Impossible!’’ was the reply. ‘‘It would be just like 
him,’’ said a third. Shortly after a boat containing two or three men was seen to dart across 
the rapid current from the shadow of the high bluff on the American side, As it approached 
the opposite side, its occupants, not wishing to violate the usages of the guard, called out in 
Spanish they were friends, going over to see what was the matter. ‘‘ Matter? Hell!’’ 
answered a voice in English, ‘‘ Come here and help me to drive these mustangs in the river.’’ 
They found the guard dispersed, and 8 with one arm shattered by a musket-ball ; with the 
other he was trying to lead all the ten horses to the river-shore. 

Reynosa is a small Mexican town of about 1,500 inhabitants, opposite an American settle- 
ment called Edinburgh, with one or two substantial warehouses. The last-named town, like 
all the others on the American side, except Loredo, has been built since the war, and owes its 
existence chiefly to the contraband trade with Mexico. Reynosa is built on a low cretaceous 
ridge, and it is here the first rocks above the surface are seen; yet none appear on the 
immediate banks of the river until we reach Las Cuevas, some distance above, where 
we find a stratum of cretaceous sandstone 10 or 15 feet thick. At the last named point, 
and thence up the river, there is also a marked diminution in the quantity of bottom-land 
susceptible of cultivation, and vegetation changes its character, becoming more dwarfed and 
spinose. The uplands on either side impinge close upon the river, and the vegetation is prin- 
cipally mezquite and cactus. On the Texas side, as we recede from the river, the chapparal 
gives place to the open prairie, covered with luxuriant grass. This character of the river lands 
extends with little variation up to Ringgold Barracks. ; 

This military post consists of a few comfortless frame houses, situated half a mile below 
Rio Grande city. Opposite, and four miles from the Rio Bravo, is the town of Camargo, 
of about one hundred inhabitants. It is situated on the San Juan river, the first ‘unfailing 
tributary to the Rio Bravo from the Mexican side. It is one of a series of rivers which 
rise in the so-called Sierra Madre, and go to supply the Rio Bravo in summer, the season of 
tropical rains, when, that river most requires replenishing, as then the pupply of water from 
the melting of the snows at its northern sourcés is nearly exhausted. 

Ringgold Barracks was one of the points selected for the close determination of latitude and 
longitude to check the lineal surveys, and a point from which excursions could be made with 
facility, to determine secondary points by reflecting instruments and by the transmission of 
chronometers. 
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. The result of the astronomical observations, and some of the observations themselves, will be 


- found in the Astronomical Appendix. 


Ringgold Barracks and Rio Grande City. 


Through the courtesy of Major Paul, the commanding officer at Ringgold Barracks, the 
observatory was placed within the enclosure of the military grounds, and west of the officers’ 
quarters. The height of this point above the sea, by the barometer, is 521 feet; the magnetic 
dip 52° 27’, and the declination 9° 15’ east. The observatory was 70 feet above the bed of the 
river, so that the river-bed is 451 feet above the sea at this point. The distance to the sea, 
measured by the sinuosities of the river, is 241 miles; the direct measurement only 75 miles. 
If the river had a direct run to the level of the sea, it would have a fall of six feet to the mile, 
and would probably empty itself in dry seasons, so that the tortuous course of the river, so vexa- 
tious to the traveller, is of importance in an economical point of view. My observations embraced 
three summer months at Ringgold Barracks, during which time the excessive heat was tempered 
by the sea-breeze, which was felt here daily with great force. Dr. Brown, assistant surgeon 
United States army, stationed at this post, has kindly furnished me with the meteorological 
journal kept by him for several years, and I give it in place of my own, as it extends over a much 
greater space of time, and will, therefore, afford a much more comprehensive view of the climate. 
It may, also, be taken as a fair type of the climate of that region of country which extends from 
Brownsville to Hagle Pass. It will be seen from this and subsequent records how dry the country 
becomes as we go towards the centre of the continent. 

The beautiful town of Roma, 164 miles above Ringgold Barracks, is the present head of steam- 
boat navigation ; it is built upon a high bluff of yellowish sandstone, containing ferruginous 
nodules. When I visited this small town, I was at a loss to know how such fine residences 
and warehouses, all recently built, could be sustained by its trade; but being the guest of the 
owner of one of these large establishments, I did not think proper to be very inquisitive. At night, 
when I went out to take my observations for the determination of the latitude and longitude of 
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the place, I found that the mercury of the artificial horizon was very tremulous, notwithstanding 
the calmness of the night. Not being able to overcome the difficulty, or ascertain its cause, I 


Roma, Texas. 


put up my instruments and returned to my quarters. On the way I encountered a long train 
of mules, heavily laden, directed towards the Mexican side of the river, The motion of the 
animals caused the disturbance of the mercury, and their rich burden of contraband goods, 
intended for the Mexican market, explained the commercial prosperity of the town. As might 
reasonably be expected in any country where the duties on foreign goods amount almost to pro- 
hibition, smuggling ceases to be a crime, but is identified with the best part of the population, 
and connects itself with the romance and legends of the frontier. 

Between Roma and Ringgold Barracks there is much excellent land susceptible of irrigation, 
and both banks of the river are thickly settled with Mexicans. There are many Americans in 
this part of the country engaged in trade, but I cannot, at this moment, recall to mind a single 
one engaged in agricultural pursuits. Sugar cane will grow on this part of the river, but the land 
ig rather too elevated for that plant to be grown with profit. Indian corn is the staple product, 
and when extradition laws are enacted and enforced, and the Indians who periodically plunder 
the country are exterminated, the rearing of cattle will be followed with advantage. 

After studying the character and habits of that class of Indians called wild Indians, and. 
bearing in mind the mild and humane government extended over them by the missionaries of 
the Church of Rome, without producing any results, I have come to the deliberate conclusion 
that civilization must consent to halt when in view of the Indian camp, or the wild Indians 
must be exterminated. Nothing could exceed the judgment, perseverance, and humanity with 
which the various orders of the Catholic Church have pursued, for three hundred years, the work 
of redemption among these savages; but at the very moment when Christianity appeared most 
likely to triumph, the savages turned upon their benefactors and swept them from the face of the 
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éarth. There are distinct races among the Indians as among the white men, and before the 
advent of Christianity they were divided into semi-civilized and wild races. The semi-civilized 
then, as now, cultivated the soil, lived in houses, some three stories high, and kept faith with 
each other, and it is among these that Christianity has made any permanent impression. The 
wild Indians were then, as they are now, at perpetual war with them, leading a nomadic life, 
defying all restraint, and faithless in the performance of their promises. They have but two 
settled principles of action—to kill the defenceless and avoid collision with a superior or equal 
force. In the early stages of my experience with these Indians, 1 was inclined to believe them 
maltreated, and to consider their present reckless condition the result of the encroachments of 
the white people upon their rights ; but such is not the case—experience proved to me that no 
amount of forbearance or kindness could eradicate or essentially modify the predominant savage 
element of character. The semi-civilized*Indians form, however, much the larger class of 
Indians on the Mexican frontier. Indeed, nine-tenths of the population of all Mexico are 
Indians, or have the blood of Indians coursing ingtheir veins, A pure white, of unadulterated 
Spanish blood, is rather the exception than the rule. I do not know how far the effects of the 
sun can be considered to have bronzed the complexion, butit seemed to me the proportion of pure 
white in the northern States of Mexico bordering on the boundary, was greater than in southern 
Mexico, always excepting the cities of Jalapa, Puebla, and Mexico, 

One of the most important duties of our survey was to determine to which side the islands in 
the Rio Bravo belonged. For this purpose it was agreed between the Mexican commissioner 
‘and myself to sound the river on each side of every island, and the centre of the deepest channel 
should be the boundary line. From the mouth of the river to Ringgold Barracks there are eleven 
islands, marked on the map from 1 to 11, commencing at the mouth, and this order of 
numbering the islands is observed until we reach the parallel of 31° 47’, where the boundary 
leaves the river. The sheets of the boundary, on a scale of ;5i55, are numbered from 1 to 54, 
No. 1 being the mouth of the Rio Grande, and the numbers progressing regularly from the 
Gulf of Mexico to the Pacific. The islands are numbered on these sheets to indicate their 
geographical position, but they are represented also on separate sheets on a scale of gyy7, to 
show their topographical and hydrographic details, and to exhibit upon what data they have 
been allotted to the United States or to Mexico. : 

Up to Ringgold Barracks these islands are of little value, but above that they are of more 
importance. Islands Nos, 12 and 13, between Ringgold Barracks and Roma, both fall to the 
United States. No. 13, called on the maps Beaver island, divides the waters of the river into 
three parts, and the channel which lies nearest to the Mexican shore is so narrow that steamers can 
with difficulty pass through it, yet the branches are, by reason of their shallowness, wholly impas- 
sable for them. An attempt was made by the Mexican local authorities to arrest the steamboat in 
its passage through this channel, but not only the survey, but the actual experience of the navi- 
gator, proved the narrow one to be the true channel, and consequently the boundary between 
the two countries. The allotment of all the islands was made upon the condition of things as 
they existed when the boundary was agreed upon. The channel of the river may change and 
throw an island once on the Mexican side to the American, and vice versa, but neither the 
Mexican commissioner nor myself could provide against such a contingency, none having been 
anticipated in the treaty. 

We however agreed, as far as that agreement may be worth anything, that in case the channel 
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of the river changed, the right of navigation through the new channel should remain unimpaired 
to both countries, but the jurisdiction of the land must remain as we had arranged. 

Five miles above Roma, and opposite Mier, there is a large island called Los Adjuntas, which 
was awarded to the Mexican side. At present the channel is between the island and the Amer- 
ican shore. Formerly the channel was very nearly equally divided on either side of the island, 
but during the occupation of Mier by the American troops a temporary causeway was con- 
structed of loose stone, to enable the cavalry to cross their horses to the island for the purpose 
of grazing. This causeway, now nearly washed away, has given a permanent direction to the 
channel which rules the island out of our territory. At the lower end of the Los Adjuntas and 
on the Mexican side are tepid baths, luxurious for the robust, and valuable for a certain class of 
diseases. The springs which supply these natural baths are near them, and are supposed to 
possess medicinal virtues of a high order. They were supposed to be sulphur springs, but 
analyses of the water which I placed in the hands of Dr. Easter detected no trace of sulphuretted 
hydrogen.* The zoological character of the#rocks from Reynosa, where the cretaceous forma- 
tion was first noticed, up to Las Moras, a distance measured on the parallel of latitude of 144 
miles, is much the same, while they differ in their lithological character. If any difference is 
to be noted in the zoological character of these rocks it is in the exposure, just above Roma, at 
the foot of the island of Las Adjuntas, and at several other localities in the neighborhood, of 
banks of fossil oyster-shells of great size, some of them measuring 18 inches in length, 

I have noted at Roma the occurrence of sandstone studded with nodules of ferruginous iron. 
Throughout the section between the San Juan river and Loredo, septaria and strata of yellowish 
and green sandstone frequently cocur. Often the nodules of more durable substance project 
beyond the weather-worn surface of the softer sandstone, producing picturesque appearances. 

The town of Mier, famed in the history of the war of independence of Texas, stands upon the 
Alamo river, four miles back from the Rio Grande, contains about 700 inhabitants, and is now 
chiefly noted for the superior quality of the blanket manufactured there. It was an important 


point during the war with Mexico, being the point where the road to Monterey diverges from _ 


the Rio Bravo, and where the supplies for the invading army were transferred from water 
to land transportation. From Mier upwards, the course of the river is more nearly north and 
south, and less winding in its course. The banks on either side become more abrupt and rocky, 
and for the first time in ascending we find a rocky bottom. 

Forty-six miles above Roma, measured by the river, is Bellville, the trading establishment of 
a hospitable and enterprising gentleman who has built himself a warehouse something after the 
fashion of old feudal castles—not for the purpose of ornament, but for defence against the Indians 


*The following is the result of the quantitative analyses by John D. Easter. The whole quantity of solid matter was 
0.6763 per cent., consisting of— 
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and banditti of that country. Opposite, on the banks of the Salado, and four miles from the 
Rio Bravo, is the town of Guerrero. The Salado, like the San Juan, and the Alamo which 
comes in at Mier, is a clear. stream, having its rise in the sierras of igneous and metamorphic 
rock to the west, and forms a true oasis in the wilderness of rotten limestone which is found on 
either side of ‘the lower Rio Bravo, and which causes the waters of most of its tributaries to be 
brackish and unwholesome. 

The falls of the Salado are seven miles above its junction with the Rio Bravo, A floral pheno- 
menon exhibits itself on the Rio Bravo, which finds its explanation at these falls. Just above 

“Roma, and thence to the mouth of the Salado, the cypress is found growing in the bed 
of the Rio Bravo, and it was a matter of conjecture why it should grow there and not 
elsewhere. On ascending the Salado to the falls, it was ascertained the principal growth on 
that river was cypress, and the trees in the Rio Bravo were evidently emigrants from this 
colony. It is to be hoped that this useful tree will continue its emigration downwards, where 
the country is now destitute of all building wood. 

The land from Bellville to Loredo is not altogether barren; there are many flats on which 
the water of the river could be brought for the purposes of irrigation; but, until recently, the 
Indians have had entire possession of the country, and now they make continual forays, 
crossing and recrossing the river to elude pursuit, at some of the many fords which 
occur in the river. I was myself very near falling into the hands of a party of these savages. 
Passing in a wagon from Bellville to Ringgold Barracks, in one of our excursions to determine 
the astronomical position of the former place, accompanied only by assistant Clark and the 
driver of the instrument wagon, we struck the trail of a band of Indians, where two roads 
united, so close that the dust was still flying. We supposed at the time we were following on 
the heels of a gang of wild mustangs going to water. These Indians were pursued by Captain 
Granger of the rifles, and brought to bay just as they were crossing the river and making good | 
their escape to Mexico. That energetic officer succeeded in killing the chief and several others, 
and capturing all their horses and arms. 

In many instances, along this portion of the river, American capital has associated with it 
Mexican labor, in the attempt to open farms for the produce of grain and the rearing stock, but 
the incursions of the wild Indians, and the depredations of the semi-civilized and half-breed 
Indians, render such enterprises uncertain and unprofitable. After we ascend about thirty 
miles above Loredo, all settlements on the Texas side cease until we get in the immediate neigh- 
borhood of Eagle Pass. ~ oy 

At Loredo there is a very considerable Mexican settlement, which dates back to the times 
when the Spaniards occupied the country. It has at present fallen into decay, and derives its 
support principally from the United States garrison, (Fort McIntosh,) one mile above the town. 
Loredo was once the residence of proprietors of countless horses and-cattle, which have been run 
off by the Indians. Some of them, escaping from their captors, have formed the source of the 
numerous herds of wild horses and cattle that are now roaming the prairies to the east and 
north, the pursuit of which affords the chief occupation of many of the inhabitants of the Rio 
Bravo. . 

The country around Loredo is much the same as that described about Ringgold Barracks, but 
is more elevated and more frequently intersected by dry arroyos, which give evidence of more 
frequent and copious falls of rain. 

Here, too, the geological character of the country is a little changed by the frequent occur- 
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- cretaceous Se atibute: composed of blue Mia moré or less hard. and pee Phledes on ie and 
_ oyster breccia of solid consistence. In the neighborhood of the arroyo ‘Sombreretillo, ten or 
- fifteen miles above Loredo, three miles below Eagle ‘Pass, and’ also. at Eagle Pass, strata of 
lignite coal occur three or four feet thick. This coal is of great ‘prospective value, ee 
the scarcity of wood in this country, and the probable: demand for RS when the rich silver 
mines of the mountains to the south are in full operation, ere ;, as 
Between Loredo and Eagle Pass, or Fort Duncan, a distance of 120 ‘miles, ” ma e 1 ed by: the 
sinuosities of the river, the river, its banks and adjacent country, retain” very much the same 
character ; the obstructions in the bed of the river become more rocky, and t te fall more. pre- 
cipitous. “At one place, called the falls of Rio Grande, or the Islitas,, the rapids are’ im- 
passable, even in small. boats, except in the summer months, when the*river is’ ‘swollen by the 
ja rains which _ on the mountains to oe aon and west. Thee oo I 


same by which the column of United States troops under General Wool i inva led N 
a junction with General Taylor, in the war of 1846. is Se oS 
Fort Duncan, five hundred miles from the Guif, measured by the- sinuosities of ‘the ‘Ger, 
is only 208 miles measured in a direct line. It is the westernmost’ ‘of | the military posts 
_ placed at intervals along the lower Rio Bravo. The town of Eagle Pass adjoins the fort, 
and is a place of some trade, having a few large warehouses, ‘built of the bluestone ‘obtai med 
in the neighborhood. Opposite is the military colony, ‘of the ‘Mexicans, ‘called Pic dras 
Negras (black rocks,) after the coal layers which crop | out. “here. ! The view. of this ‘mili itary 
colony here presented is not strictly true. The artist: Tas Hicet the liberty-of placing on the 
houses roofs of carpentry work. The houses are, in truth,’ only jacals 5 ~ thats to say, i” 
placed vertically, with the interstices stopped with mud, atid the tops” covered in .* ‘ thatched 
roofs. The garrison on the Mexican side, below this place, is composed of regi ar troops. 
This military colony is an establishment peculiar to Mexico, and ‘similar establis 1m nts are to 
be found at several points higher up the river. The idea attempted. Co) be carried 0 out i is: to 
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required for this, and- fe service of rather irregular character, the, 
his own, and he is permitted to cultivate as much land as he pl Ses. arr 
- Under the Spanish rule, prior to 1825, this system was ft : 
a he 


of the Catholic Church ; and all those Indians now running wil Gul 
the Gulf of California were brought under the benign mae th church ; and about t ‘the 
beginning of the present century had atte ra a stat of si 
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“two in most perfect state of preservation are the Mission of San José, a church on the San 
Antonio.river, a few miles below the town of that name, a sketch of which is here given, and 
the Mission of San Xavier, on the Santa Cruz river, in the newly acquired territory, the view 
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Mission of San José, near San Antonio, Texas. 


of which, I regret to say, has been lost. Most of the buildings at these stations, however, were 
erected of perishable materials, adobe walls, and thatched roofs. As soon as the thatches were 
destroyed, the walls were washed down nearly to their bases by the rains. The Indians were 
required to cultivate the soil, and their families were domiciled in the immediate vicinity of the 
station. The most active and intelligent warriors were incorporated into the ranks of the 
military. 

The downfall of this magnificent cordon of military and ecclesiastical establishments, and the 
return of the Indians to a savage life tenfold more ferocious than ever, is directly traceable to 
two causes. First, the revolution, where both the Monarchists and Republicans courted the 
co-operation of the Indians, and thus invited them to insubordination. Second, and more 
prominently, the attempts at amalgamation, by intermarriage of the whites and Indians. 

This last cause, which is now operating so banefully over the whole of Spanish America, I do 
pot think has been sufficiently estimated, in the attempts to account for the decline and retro- 
grade march of the population of that entire region. 

Wherever practical amalgamation of races of different color is carried to any extent, it is 
from the absence of the women of the cleaner colored race. The white makes his alliance with 
his darker partner for no other ‘purpose than to satisfy a law of nature, or to acquire property, 
and when that is accomplished all affection ceases. Faithless to his vows, he passes from 
object to object with no other impulse than the gratification arising from novelty, ending at last 
in emasculation and disease, leaving no progeny at all; or if any, a very inferior and syphilitic 
race, Such are the favors extended to the white man by the lower and darker colored races, 
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that this must always be the course of events, and the process of absorption can never work any 
beneficial change. One of the inevitable results of intermarriage between: races of different 
color is infidelity. The offspring have a constant tendency to go back to one or the other of the 
original stock®, so that in a large family of children, where the parents are of a mixed race but 
yet of the same color, the children will be of every color, from dusky cinnamon to chalky white. 

This phenomenon, so easily explained without involving the fidelity of either party, neverthe- — 
less produces suspicion, followed by unhappiness, and ending in open adultery. 

The only mode by which a country can be benefited by the introduction of the white race is 
by the introduction of both sexes, which, with proper guards upon morals, results in exter- 
minating or crushing out the inferior races, or placing them in slavery. 

Throughout Mexico, wherever the white race has preserved its integrity, there will be found 
a race of people very superior in both mental and physical ability; a condition due to the 
excellence of the climate, which combines all the qualities requisite for the development of 
the human being in the highest degree. ot 

From Eagle Pass upwards there are no settlements on the American side, and but a single 
one on the Mexican side. In places are found the remains of settlements from which the 
inhabitants have been driven or carried off by the sayages. This district of country, extending 
along the river seventy miles, until within five or ten miles of the mouth of the San Pedro, 
or Devil’s river, is nevertheless the most fertile and desirable portion of the whole Rio 
Bravo for settlement. On the Texas side it is watered by the beautiful, limpid streams of Las 
Moras, Piedras Pintas, Zocaté, and San Felipe, which come into the Rio Bravo at right angles, 
and at equal intervals. 

A very extensive region of land is here within the water-level, and can be successfully 
irrigated ; and if we may judge from the products of the settlement at Santa Rosa, in nearly 
the same parallel, all the sub-tropical fruits and cereals can be raised in these bottom lands to 
advantage ; while the uplands are clothed with a luxuriant growth of the most nutritious grasses. 
This country is unsurpassed in salubrity, and when the Indians are exterminated, and the 
adjacent mines shall receive their. full development, it will be the paradise of Western 
Texas. ‘Two causes will operate to postpone this to a very distant day: the proximity to the 
boundary, which affords so many facilities for the operations of banditti and -horse-thieves ; 
and the character of the country beyond, which will be seen, as you ascend the river, to be 
incapable of continuous settlement, and which must for a long time remain the hiding-place 
of the wild Indians. 

One source of wealth in these table lands, and which is common to all the table lands con- 
tiguous to the Rio Bravo as far down as Reynosa, I have not yet pointed out; that is, the 
extensive growth of certain indigenous plants, the virtues and properties of which are well 
known to the Mexican and Indian population, and will be found elaborated and specifically 
noticed in the botanical memoirs appended. ' 

On the mesas, or table lands, which are unsuited to the purposes of cultivation, many plants 
are found growing useful in medicine and dyeing; and various yuccas, daaylirions, and agaves, 
genera well known for their useful fibres, which we now import from foreign countri ies, There are 
also extensive growths of shrubs and trees of the leguminous order, furnishing gums, tannin, 
and nutritious pods, highly relished by the herbiferous animals, wild and domestic. 

I have before stated that the present head of steam navigation is Roma. At some distant 
day, no doubt, the navigation will be extended up as high as the mouth of Devil’s river, 
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a distance, measured by the sinuosities of the river, of 567 miles; and with this in view, 
the assistants in charge of the lineal surveys have been directed to make special notes of 
the obstructions in the river. The large maps designating the boundary, and deposited 
in the Department of the Interior, will form the basis upon which estimates for this 
purpose can be made, but they are too voluminous to accompany this printed report. The 
ideas now suggested are from the notes of assistant Arthur Schott, who was charged with the 
Tineal surveys of the river from Devil’s river to Ringgold Barracks, and from my own obser- 
vations. 

The navigation of the river between Edinburgh and Roma is not free from obstructions, 
but they are mostly of shifting sand-bars, except the one formed by Island 13 on the boundary 
map, which may be improved by damming two of the three channels. Between Roma and 
Bellville the obstructions are principally occasioned by Islands 15, 16, 17, and 20, dividing the 
channel of the river ; and the navigation may be improved in the same way by damming all 
the channels but one, and dredging the bottom of the one left open. It is above Bellville that 
obstructions become of rocky character, difficult to remove, such as are to be found at Islands 
25, 30, 31, 33, 35, 39; and above Loredo, at the Heron islands, Las Islitas, Cazneau island, 
and Chess-Board island. ; 

The worst of these are Islands 25, 30, and the Islitas; 25 is sometimes called Major 
Brown’s island, from the circumstance of the steamer Major Brown being detained there a 
whole season waiting for a rise of water ; No. 30 is a couple of small islands, at the foot of 
which the channel is only eleven or twelve feet wide. Of the three last-named obstructions, 
the Islitas is the most formidable. Here, in fact, there is no channel, and the rocky islands 
obstructing the passage of the water can only be passed at high water from June to September. 

Other obstructions besides islands are caused by numerous reefs and spurs of rock. Just 

_ above Bellville there is a formidable obstruction of this kind, marked by the wreck of the 
steamer ‘‘ Exchange ;’’ this obstruction is formed by two reefs running in from the opposite 
sides, and overreaching each other, thus leaving but a crooked channel, through which the 
river passes at the rate of five miles per hour. A similar obstacle occurs about fifteen miles 
below Eagle Pass. ; 

Other reefs occur running entirely across the river, and are disposed in steps, one above the 
other. In seasons of excessive dryness they are bare of water. Of such character are the 
obstructions noted in the field-notes of Mr. Schott as ‘‘the snares,’’ ‘‘the meshes,’’ ‘‘ the 
stone turtles,’’ and the “ Devil’s pen,’’ all situated between the Islitas and Eagle Pass. 

Tn most cases the rocks forming the obstructions are sedimentary rocks of the upper cretaceous 
age, lying in horizontal strata; these would yield easily to the pick. How far it would be 
prudent to resort to cutting away these natural dams, as a mode of improving the navigation, 
which would necessarily lower the pools above, would be a subject of investigation for each 
" locality. My object in this report is only to present a general view of the character of the 
difficulties in the way, and to present se maps as would render unnecessary any general 
survey of the river hereafter. 

Except where interrupted by arroyos, the country is uniformly level, no hill breaking the 
general view until we reach Eagle Pass; and it may be that in time the resources of the 
country will be sufficient to justify its connexion by railroad with San Antonio or Brownsville, 
in which event the improvement of the navigation of the river will become of minor importance. 

Ascending beyond the mouth of the San Pedro or Devil’s river, the whole character of the 
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country changes. The bed of the river becomes hemmed 
which are beyond the reach of irrigation, and, fr m 
be made subservient to the purposes of agricultu: 
limestone, deposited in strata perfectly horizont 
through the banks, presents the appearance of giga: { 
of the river from this point up to Fort Leaton, nae 
miles, is almost one continuous caiion, utterly uns 1, 2 
tions, unsuited for settlement. Occasionally this linvenion ne H formal 5 
is broken through and upturned by igneous irruptions | from ‘iene are 
tains and gorges of frightful sublimity.. I leave to the officers unde my 
bravely surveyed these chasms heretofore untrodden by white men, ai 
the task of describing in detail this section of the work, why was s only 
places to determine the latitude and longitude, . iss 
My notices have been principally confined to thé Texas side. nf th als J 
the mouth af the Rio San Pedro tg gree the Rio Bravo, I will take a es 1 vie’ 


feature is a chain of lofty nau of unequal a which cross. 
miles above Rio San Pedro, and ‘run in a southeasterly direction toy 
posed of a variety of ridges, preserving towards each other,/2 
Gulf coast, a general parallelism. The principal. is cai 1 
slope of these mountains forms portions of the States’ of Coahui la évo Leon, 
The area between the Rio Bravo and the bases of these “slopes is an arid, ¢ 
covered with a spinose growth similar to that on the Texas side. Passing 

the mountains, we éncounter a soil made up of the debris of the older ro 
fusely by limpid streams having their sources in the crystalline rocks. And 
dowmees by these mountains, we find. pe tracts of county within ca 


valley of the Rio Bravo but a stable form of erent and securit; 
savages that plunder it at intervals. Pao 
In the more northern portions, as at Parras, the vine is grow with suc i » and 
wine is made, which, however, will not bear transportation. On 
portion, commencing at Santa Rosa, oranges, limes, &c., are culeipata 
the mountains are rich in silver, and at Santa Rosa, as has been elsewhe 
were once extensively worked by the Apaniorils ks have now Pieces 
American company. #3 
‘In no civilized country are statistics more difficult to a than in Me 
attempts to obtain the population of this region, composing the largest portion of the Sta i” 
of Nuevo Leon, Coahuila, and Tamaulipas, have ‘resulted in such discrepancies as to. induce 
me to give credit to none. I have, however, made an estimate of the resident population of 
the Rio Bravo on both sides, from-the Devil’s river down, which I here present. This esti- 
mate is rather under than over the tary which has heretofore been regina too high: ai 
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FROM MOUTH OF DEVIL’S RIVER TO EL PASO DEL NORTE. 


PECOS SPRINGS. —KING’S SPRINGS.—INDEPENDENCE CREEK.—RIO BRAVO INACCESSIBLE. —LIPANS.—CANONS AND RAPIDS.—MOUTH OF THE 
PECOS. —DEVIL’S RIVER.—DIFFICULTY OF NAVIGATION.—CANON OF BOFECILLOS.—COMANCHE PASS.—SAN CARLOS.—MOUNT CARMEL | 
AND LOS CHISOS.—SAN VINCENTE.—PRESIDIO DEL NORTE.—VADO DE PIEDRAS.—TOWNS NEAR EL PASO. 


The description of the boundary, up the river, is continued by the following reports of 
Lieutenant Michler and assistant Chandler : 


Wasuineton Crry, D. C., March 10, 1856. 

Sir: The following is an extract of your orders to me, dated Washington City, D. C., April 
4, 1853: ‘‘ You are charged with the responsible duty of completing the unfinished portion of 
the survey of the Rio Grande, which forms the boundary between the United States and Mexico, 
between Fort Vincente and the mouth of the Rio Pecos.” : 

Soon after their receipt the survey was commenced, and in the following August completed. 
Since then the maps have been finished, and several views of the scenery in the immediate 
locality of the work engraved. z 

I now have the honor of submitting a report of the manner in which the survey was con- 
ducted, and a description of that portion of the river, and the country adjacent. ; 

Having organized a party, and made all preparations at San Antonio, Texas, we proceeded 
on the road to El Paso, and followed it as far.as the Pecos Springs. At this place I determined 
to leave the road and strike for the Rio Grande, as directly as the nature of the country would 
permit. Owing to its character, and the necessity of taking wagons along, our route, a8 shown 
by the map, became somewhat circuitous. For the first fifty miles, from the Rio Pecos to King’s 
Springs, the course was nearly due west, enabling us to avoid the many impassable arroyos 
setting in towards the former river. The road ran the greater part of this distance in small 
narrow valleys, gradually ascending towards their heads, passing from one into another, over 
high ridges, by precipitous ascents and descents. ‘These valleys are bounded by chains of hills, 
either of a conical or oblong shape, the tops of which are on the same level and capped by hori- 
zontal layers of cretaceous limestone; the slopes are regular, well rounded, and steep. From 
the ridges, or high plains, which are generally very narrow, valleys ramify in every possible 
direction towards the Pecos. The grass is rich and luxuriant; low, scrubby bushes are found, 
but no growth of timber. No water, except what collects in the gullies during heavy rains, 
until you reach King’s Springs. This is a large spring of water, deep and clear, with a fine 
gravel-bottom, and well protected from the sun by shelving rocks, but without bush or tree 
to mark its place. Whilst the main party encamped there, a reconnoissance was made in a 
so thwesterly direction for nearly sixty miles, when it was found impracticable ‘to proceed 
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further. The course lay towards the ‘‘ Los Chisos’’ mountains. The country is cut up by im- 
mense chasms, closed in by steep cliffs, unseen until standing upon the very edge of their fearful 
depths ; rugged hills, covered with sharp igneous stones, make it difficult for animals to travel. 
The same volcanic formation as found along the Limpia extends over this section of country. 
The San Carmel range appears in the distance—high mountains, with their turreted peaks, 
could be seen, presenting a magnificent prospect like the spires of some distant city. Our 
efforts to. travel in a southwesterly direction having proved unsuccessful, on leaving King’s 
Springs we changed our route to a southeasterly one, and arrived at Independence creek. 
Along this distance of forty miles the country is of the same character as that first passed over. 
Whilst the train remained on the creek, a small party made examinations in advance. This is 
a beautiful stream, running boldly among the hills, and is fed by innumerable springs bursting 
out from its banks. It is a rich treat for the eye in that arid country. Besidesa copious supply 
of fresh, clear water, there is more timber than is ordinarily found upon streams draining these 
high plains ; mezquite trees grow in large numbers for miles around, and the valley furnishes 
luxuriant grazing for animals. This place is much frequented by Indians ; an oasis in a desert 
country. 

Numerous trails from the Pecos and the Escondido here unite and form a large broad one, 
running south to the Rio Grande; there are unmistakable signs of their constant use. Leaving 
the creek, we ascended the contiguous hills and rose upon a high plain, over which we travelled 
forty miles, following the guidance of the Indian trail; this was deeply marked, although it 


Lipan Orossing—Bighty-five miles above the mouth of the Pecos, 


is difficult to make an impression on the surface. It was a dreary sight to look upon the dull, 
wide waste around us ; its parched barrenness, combined with the influence of a scorching July 
sun, was enough to madden the brain. The nearer we approached the river, the more rough 
the country became; deep ravines and gullies constantly impeded the progress of the wagons, 
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and the whole surface was covered with sharp angular stones and a growth of underbrush 
armed with thorns. Along this portion of the route, we found plenty of water in tanks at the 
heads of the ravines. There were, also, many fine springs. One in particular is noticeable for its 
beauty ; falling over a precipice of forty feet, its waters were emptied into a large basin worn 
out of the solid rock. This was a favorite camping place of the Indians; the many paintings of 
men and animals found covering the rocks, testify to their rude attempts in the artistic line. 
The last ten miles kept gradually descending towards the river; occasionally the wagons had to 
be let down steep descents by means of ropes. Our road finally emerged upon a low flat plain 
about twenty feet above the level of the Rio Grande. We had, fortunately, struck the only 
place, as our examinations afterwards proved, where we could possibly reach the river with our 
wagons; the route was a circuitous one, in all 140 miles from the Pecos springs. The initial 
point of our work was found to be a little over forty miles above; the surveying party of the 
previous year had there suspended operations in consequence of the rugged character of the 
country, and had returned to Hagle Pass through Santa Rosa and San Fernando, Mexico. It 
was next to an impossibility to approach the river for the first twenty miles of the survey, this 
section being literally cut up by deep arroyos ; steep hills, covered with rocks of igneous origin, 
intervene and jut into the water’s edge. The river here is very tortuous. From the end of 
this section, the country undergoes a great change; the formation is limestone, and the river 
forces its way through a deep cafion nearly twenty miles in length, its banks being composed of 


Lipan Orossing—View down the river. 


high perpendicular masses of solid rock, resembling more the work of art than of nature. 
Arroyos of the same structure, at many places,-open into the river; in following its course, 
we had frequently to make detours of twenty-five and thirty miles, in order to advance our 
work a few hundred feet. The plain where the main party encamped, and where we first struck 
the river, made a gradual descent to the water. Here was the first break in the cafion, and the 
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crossing being fordable, formed an accessible pass for the Indians into Mexico. This ford, 
known as the Lipan crossing, is represented by the preceding sketches. 

The Lipans often visited us here, and made themselves useful as guides. As it proved to be 
impracticable to conduct the survey on land without taking an interminable length of time, it 
was decided to make the attempt in the bed of the river; anticipating such an emergency, boats 
-had been built at San Antonio and brought along in wagons. After they had been put together 
and launched, and everything in readiness, the train was sent back by the road to Hagle Pass, 
there to meet the small party selected to descend the river to the same point. Upon trial, we 
found the boats, which were our only resource, would float—the only thing that could be said 
in their favor. The wood of which they were made was only partially seasoned, and the hot 
sun had so warped them, that they presented anything but a ship-shape appearance. The two 
skiffs were frail—a moderate blow would have knocked a hole in them—and the flat-boat was 
unwieldy and unmanageable. The current was so strong that two good oarsmen could not stem 
it in a light skiff. At the point of embarkation was a short break in the cation of a few hundred 
feet on both sides of the river ; the water then again rushed between rocky banks ten or twelve 
feet high, which increased in height as we proceeded. It would seem incredible that the bed of 
the stream could have been formed through ledges of solid rock, as shown in the accompanying 
sketch. 


Cafion—One hundred and five miles above mouth of the Pecos. 


The occurrence of a freshet whilst encamped on its banks, however, convinced me of the 
impetuosity of its waters, which appeared to force everything before them. The bed is narrow, 
and hemmed in by continuous and perfect walls of natural masonry, varying from 50 to 300 feet 
in height ; the breadth of the river being extremely contracted, these structures, seen from our 
boats, look stupendous as they rise perpendicularly from the water. It is not unfrequently the 
case that we travel for miles without being able to find a spot on which to land. The limestone 
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formation is capped by an infinite number of hills, about 150 feet in height, and of every imagin- 
able shape. The whole adjacent country is traversed by deep arroyos or caiions, intended by 
nature to drain the high plains bordering on the river; they are, in their appearance, but minia- 
ture creations of the same power which forced a passage for the Rio Grande. Their junctions with 
the river form large rapids or falls, caused by the rocks and earthy matter washed down them. 
These rapids are numerous, many of them dangerous, and will always prove insurmountable ob- 
structions to future navigation. The force of the current is very great, and for thirty miles above 
the mouth of the Pecos is one continued rapid; its average rate is nearly six milesanhour. The 
width of the river varies from 80 to 300 feet, and at a few points narrows down to 25 and 30 ; 
when confined between its rocky walls the channel is very deep. There are no tributaries along 
this section of the work, but several fine springs conirast their clear blue with the muddy waters 
of the river. There is but little growth until the approach to the mouth of the Pecos; a narrow 
strip of soil is then occasionally found at the base of the rocks, and gives growth to some fine 
live-oak and mezquite trees ; grape-vines flourish in abundance, yielding a very palatable fruit. 
Catfish were the only kind of fish caught, some of them very large and heavy. Soft-shell turtle 


Junction of the Rio Bravo del Norte and the Pecos. 


abound. But few varieties of game were seen; the wild turkey in large numbers, and some few 
deer—the latter of the black-tail species. The only practicable way of making the survey through 
the cafion was by allowing the boats to drop down the channel, taking the direction of the 
courses and timing the passage from bend to bend; when opportunity offered, the speed of each 
boat was ascertained by distances accurately measured on land, making allowances for change of 
current and other causes of error. Observations for time and latitude were taken every night to 
check the work. On arriving at the mouth of the Pecos, a view of which is given above, the 
survey, 125 miles in extent, was completed. The Pecos is more deserving of its other Mexican. 
name, ‘‘Puerco,’’ for it is truly a rolling mass of red mud, the water tasting like a mixture of 
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évery saline ingredient ; its banks are like those of the Rio Grande for some distance above its 
mouth, and then become low and flat. ‘As we continue to float down stream, we find the 
country below the junction undergoes some very considerable changes; these become still more 
apparent on reaching the San Pedro or Devil’s river, whose waters form a dividing line between 
two distinct portions of country. The banks of the Rio Grande here present an entirely new 
appearance—they become low, and prairie land, covered with mezquite, extends as far as the eye 
can see; numerous well timbered and beautiful streams unite their waters with the river along 
this portion. Within a few hours of each other, both the party in charge of the train and the 
boat party reached Fort Duncan, near Hagle Pass, 110 miles by the river below the mouth of 
the Pecos. 


View of Fort Duncan, near Eagle Pass. 


To add to the interest of the expedition, a constant excitement was experienced in the descent 
of numerous falls. Ignorant of what unforeseen dangers awaited us, our frail boats were dashed 
blindly ahead by the force of a swift current over rocks and rapids, hemmed in on both sides 
by insurmountable walls which seemed mountain high, and at times not a spot upon which to 
rest a foot; there was but little chance of escape from destruction, letting alone the immediate 
peril of drowning in case of any accidents to the boats. Nor were these dangers imaginary— 
a serious accident, and one almost fatal to the success of the expedition and to the lives of most 
of the party, occurred the very first day after taking to the boats ; notwithstanding every pre- 
caution had been taken, we were unable to avoid it, and our minds were most forcibly impressed 
with the truth that real dangers did exist. After having descended the river for-a few miles 
an immense rapid presented itself to our view. The river here narrowed from nearly three 
hundred feet to the width of twenty-five ; both shores could be touched with the ends of the 
oars ; an immense bowlder divided the main into two smaller channels, leaving but a narrow 
chiite for the boats to descend. The bottom was covered with large rocks, and over these the 
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whole mass of water rushed, foaming and tumbling in a furious manner; a dangerous rapid 
was thus formed of several hundred feet in length, extending from bank to bank. The two 
skiffs made the descent in safety, although the waves rolled so high that each plunge filled them 
almost to overflowing. The flat-boat was not so fortunate ; totally unmanageable, she ran 
square against the rocky walls, splintering and tearing away her entire front ; such was the © 
force of the blow that the crew were knocked flat on their backs, and the boat-hooks left firmly 
imbedded in the crevices of the rocks. Thrown back by the great swell, she commenced floating 
stern foremost down the rapid, gradually sinking. The men stuck to her faithfully, and the 
skiffs were ‘put into immediate requisition ; but- by the expert swimming of two of the men, 
both Mexicans, who had dashed into the current ere the sound of the crash had died away, and 
seized her lines, she was landed on the end of a sand-bar which most providentially lay at the 
foot of the rapid ; a few feet further, both men and boat would have been destroyed, and our all— 
provisions and ammunition—irrecoverably lost, the perpendicular banks offering no foothold 
where to land. With means at hand to repair the wreck, we were again afloat the following 
day, our craft bereft of all her fair proportions. 

Before closing this report, I cannot refrain from informing you of the very able and willing 
assistance rendered me by my assistants, Messrs. HE. A. Phillips and EH. Ingraham, and Prof. 
Conrad Stremme ; ar.d of the patience and perseverance displayed by them and the men com- 
posing the party, under circumstances most peculiarly trying. 

I am, sir, very respectfully, you obedient servant, 
N. MICHLER, 
Iieut. Corps Topographical Engineers, U. S. A. 
Major W. H. Emory, U. 8. A., 
U. S&S. Commissioner. 


SAN VINCENTE TO PRESIDIO DEL NORTE. 


Fort Duncan, December 1, 1852. 


Srr: In accordance with your directions, I have the honor to make the following report on the 
topographical survey of that portion of the Rio Grande intrusted to my charge. The survey 
commenced a few miles above Fort Leaton, in the neighborhood of the Presidio del Norte, and 
extended to a point about one hundred and twenty-five miles above the mouth of the Rio Pecos, 
embracing a section of country which for ruggedness and wildness of scenery is perhaps 
unparalleled. 

The appearance of the valley in the vicinity of Fort Leaton, with its succession of plains and 
arable bottoms, forms a contrast to the rugged country beyond. From this valley, which is from 
one to three miles wide on each side of the river, we suddenly enter the range of the Bofecillos 
mountains, through which the river has found or forced a passage, forming extensive rapids 
at its entrance. 

A narrow ‘path along the river on the American side is the only means of passage in the 
immediate vicinity of the stream; and numerous rocks and branches of trees obstruct even this 
narrow trail. ; 
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+ The cafion of the Bofecillos mountains is less rugged in its character than those met with 
subsequently. Although the passage of a mule train on the immediate borders of the river is 
utterly impossible, there is on the American side a valley extending nearly parallel to the 
course of the stream, at a distance varying from two thousand to three thousand feet ; along this 
passes an extensive Indian trail, but to all appearances not recently used. Dangerous and long 


Entrance to Cafion Bofecillos, Rio Bravo del Norte. 


rapids occur where the river leaves the cafion, and the country loses entirely the features which 
characterize the north side of the Bofecillos range. The hills approach and recede from the 
river in varied succession ; nearly always, however, admitting of the possibility of carrying 
the line of survey along the river bottom, at least as far as the Comanche Pass. Scarcely a tree 
or branch of the smallest size marks the hill-sides or summits, and it is only on the immediate 
border of the river that the eye, wearied by the continued succession of sterile plains, is relieved 
by the sight of verdure ; and this only when the rocky barriers,recede sufficiently for a narrow 
strip of soil to form. 

Comanche Pass, on the Rio Bravo, the most celebrated and frequently used crossing place of the 
Indians, was found to be just below this Bofecillos range; here broad, well-beaten trails lead 
to the river from both sides. A band of Indians, under the well known chief Mano, (hand,) 
crossed the river at the time of our visit ; they had come, by their own account, from the head- 
waters of Red river, and were on their way to Durango, in Mexico—no doubt on a thieving 
expedition, 

‘At this pass the hills on either side are less elevated, and to the northwest the depression 
seems to extend many miles. Below the crossing the river passes through a country varying 
but little from that which was met with above. The San Carlos mountains rise in front to a con- 


siderable height. The strips of bottom land now become narrow, and occur at longer intervals. 
Vol. I——11 
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The passage of the river through these mountains is grand and imposing. The entrance is. 
shown in the accompanying sketch; dashing with a roaring sound over the rocks, the stream, 
when it reaches the cafion, suddenly becomes noiseless, and is diminished to a sixth of its former 
width ; it enters the side of this vast mountain, which seems cut to its very base to afford a 


Entrance to Cafion of San Oarlos, Rio Bravo del Norte. 


passage to the waters, On the right of the entrance, the rock is rounded and smoothed by the 
action of the water into an artificial appearance ; on the opposite side the mountain receives the 
river in its full force. It is impossible to keep along the edge of the stream in its course through 
the mountain, and just as impossible to navigate it. The rapids and falls which occur in 
quick succession, make the descent in boats entirely impracticable. 

A detour by San Carlos was rendered necessary, and the river was again reached at a point 
some twenty miles below the lower termination of the cation. It is in the passage through 
these mountains that the well defined ‘rapids of the Rio Grande occur,” which from their 
extent, and their near approach to a perpendicular line in their descent, merit the name of 
‘‘ falls.’? From the edge of the cafion-the river may be seen far below, at a distance so 
great as to reduce it in appearance to a mere thread; and from this height the roar of the 
rapids and falls is scarcely perceptible. _ ‘ 

It was impossible to approach them in consequence of the rugged nature of the country ; 
the fall of the river at this point, however, may be estimated at twelve feet, without 
including the rapids above and below. The stream is hemmed in by the caifion for ten miles, 
and then leaves it with the same abruptness that marks its entrance. 

It was here found necessary to cross the mule train from the Mexican side, where it had 
travelled since the commencement of the survey. This was effected, though with considerable 
difficulty, at one of the usual crossings of the Indians. Near this point, for some distance above 
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‘and below, the country is more open, the valleys broader, and are susceptible of cultivation ; 
the bottom land is, however, limited by an elevated bank of gravel. There is also an abund- 
ance of cottonwood and mezquite timber. 

Whenever the spectator was elevated sufficiently to see beyond the valley of the river, two 
prominent peaks were always presented to his view: one of these marks a summit in the range 
of the Mexican Sierra Carmel ; and the other, from its peculiar shape and great height, was 
long and anxiously watched during the progress of our survey. From many places on the 
line it was taken as a prominent point on which to direct the instrument; and, though the 
face of the country might change during our progress down the river, still, unmistakable 
and unchangeable, far above the surrounding mountains, this peak reared its well known 
head. The windings of the river, and the progress of our survey, led us gradually nearér to 
this point of interest, and it was found to be a part of a cluster, rather than range, of mountains 
on the American side, known as ‘‘ Los Chisos.’’ For this peak, a view of which is here given, 
we have proposed the name of Mount Emory. 
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7 
Mount Emory—Los Chisos mountains—Rio Bravo del Norte. 


After passing this range of mountains, the survey was carried on with less labor than was 
previously encountered until we reached the Sierra San Vincente. Through these mountains 
the river forces its way, forming a caiion that equals the San Carlos in many places both in 
ruggedness and grandeur. A small party only could attempt the survey of this part of the 
line; and the command was divided, one party accompanying the mule train, and the other, 
under my personal charge, crossed the mountains. Here we experienced another series of falls 
or sharp rapids far down in the abyss along which the river finds its difficult course; the 
roaring of the waters announced a more than usual disturbance, and the boats soon encoun- 
tered difficulties which, for one of them at least, were insurmountable. In this, as in other 
cajions, it was impossible to carry the line nearer the bed of the river than the summits of the 
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adjoining hills. Two days were necessary to overcom 
this cafion, from the top of which we thought we saw 

nearly to the Sierra’ Carmel, the highest range | -of m 
river. On a high mesa of ‘gravel, some sixty L 
situated the old- presidio of ‘San. Vincente, one ge ; rilitary’ posts that 1 ed the 
Spanish rule in this’ country, Jong since abandone Ste lobe walls u + to 
and scarcely a stick of timber ‘remains in the whole dléstixe, except’ in part ted. to 
the chapel. The line of survey was connected with: ; , r ; t 


survey flag, and distinetly pointed out in a note: lett, Sefior 
Salazar, of the Mexican Commission. = =~ eae 
@ontinuing the survey from the: Sierra de Galt Paestay i it: was soonedadite é in the 


distance seemed to be a smooth and open country was really rough and’ broken... 
It proved to be a country cut up with deep arroyos, presenting t to the survey ost i 
able obstacles. Passing these arroyos, a wild valley, nearly at right angles with the course of 
the river, preceded the approach to the cafion of Sierra” Carmel, another-of thos rocky dun- 
geons in which the Rio Grande is for a time. imprisoned. ‘Do description can. give a 


for the pack-train on the averAfare vaptdige Ghareting the tre ngth 
spirit of the whole party began to flag. The loss of the boats, with provi sion . 
had reduced the men to the shortest rations, and their scanty wardrobes scarcely afforded 
enough covering for decency. The sharp rocks of the mountains had cut the shoes from their 


TSOU CUM ~~ Wid] 


SSsVal 


“hs 


i 
saya te 
‘ ay ' 
y as 
; ay 2 
. 


a 


FROM MOUTH OF DEVIL’S RIVER TO EL PASO DEL NORTE. 85 


feét, and blood, in many instances, marked their progress through the day’s work. Beyonp 


. the Sierra Carmel the river seemed to pass through an almost interminable succession of moun- 


tains: caiion succeeded caiion ; the valleys, which alone had afforded some slight chances fox 
rest and refreshment, had become so narrow and devoid of vegetation that it was quite a task 
to find grass sufficient for the mules. At a point some few miles below Sierra Carmel, it was 
supposed that a better pathway could be found on the Mexican side of the river. Just above 
the entrance of the river into a small cafion a place was chosen, which seemed to afford the 
most feasible opportunity for fording the river. With great difficulty the whole train was 
passed over without loss. With this slight interruption, the line of survey was earried on until 
it reached a point since shown to be about one hundred and twenty-five miles above the mouth 
of the Pecos. Here the work was suspended, owing to the failure of provisions and the means 
of transportation on the river. With the-whole party we passed down on the Mexican side 
through the town of Santa Rosa, and arrived at Fort Duncan after a long and tedious journey. 
It is but proper, in justice to Messrs. Thompson and Phillips, the gentlemen associated with 
me as assistants, to mention their names as an expression of my appreciation of their exertions. 
To Mr. Phillips, for his able assistance and unvarying industry, I feel especially indebted. 

Ihave forborne any but an incidental allusion to the difficulties of the survey under my 
charge, leaving it for yourself, so well acquainted with the character of the country gone 
over, to appreciate these difficulties, and thus excuse any deficiencies that may have occurred 
in the work, 

I have the honor to be, very respectfully, your obedient servant, 
M. T. W. CHANDLER, 
Assistant in charge of party U. 8S. and Mexican Boundary Commission. 
Major Wm. H. Emory, 
Chief Astronomer and Surveyor U. S. and Mexican Boundary Commission. 


PRESIDIO DEL NORTH, 


We arrived in front of the Presidio del Norte July 8, 1852, and found watermelons ripe 
and the corn in tassel. The town, isolated and very remote from any other settlement, had 
been suffering from famine. The Indians had run off most of the cattle, and the drought for 
the three preceding years had caused a failure in the corn. 

The Presidio is a miserably built mud town, situated upon a gravelly hill overlooking the 
junction of the Conchos and the Rio Bravo—the latter called here the Rio Puerco, no doubt from 
the contrast of its muddy waters with those of the Conchos, which, except during freshets, is 
limpid. The town, which contains about eight hundred souls, is one of the oldest Spanish settle- _ 
ments in northern Mexico; but from the barrenness of the soil, an attempt is making to settle a 
military colony forty miles higher up the Rio Bravo, where the land is supposed to be better 
adapted to agriculture, 

The church is within the walls of the Presidio, or fort, and contains one or two paintings of 
a better class than are usually found disfiguring the walls of frontier churches. In almost 
every house is found, in addition to the cross, a figure of our Saviour, which is sometimes so 
very grotesque that piety itself cannot divest it of its ridiculous appearance. 
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These customs, however, are a source of comfort and happiness in prosperity and in adversity, 
in youth and in old age. They fill the imagination and give occupation to the idle, as the 
light literature of the day serves the more cultivated races. The padre who presides over the 
church in this district was by nature intended for the military profession. Brave, frank, 
handsome, and energetic, he is the leading spirit in every foray against the Indians, and is 
by no means an insignificant, person in the trade of the place. He bears on his person more 
than one wound received in battle. In the present isolated and defenceless state of the Presidio, 
this gentleman is nevertheless as good a spiritual and temporal adviser as could be desired. 

The relations between the Indians of this region and several of the Mexican towns, particu- 
larly San Carlos, a small town twenty miles below, are’peculiar, and well worth the attention 
of both the United States and Mexican governments. The Apaches are usually at war with the 
people of both countries, but have friendly leagues with certain towns, where they trade and 
receive supplies of arms, ammunition, &c., for stolen mules. This is undoubtedly the case 
with the people of San Carlos, who also have amicable relations with the Comanches, who 
make San Carlos a depét of arms in their annual excursions into Mexico. While at the Presidio 
we had authentic accounts of the unmolested march through Chihuahua, towards Durango, of 
four hundred Comanches under Bajo Sol. It seems that Chihuahua, not receiving the pro- 
tection it was entitled to from the central government of Mexico, made an independent treaty 
with the Comanches, the practical effect of which was to aid and abet the Indians in their war 
upon Durango. 

In the fall of 1851 I had the honor of entertaining at my camp the excellent and reverend 
Bishop Leamy, who was then on his return from a visit to the Bishop of Durango, to adjust the 
territorial limits of their respective dioceses to make them conform to the altered boundaries of 
New Mexico and Texas. He stated as his opinion, that the wealthy State of Durango must 
soon be depopulated by the Indians. Haciendas within a few leagues of the city, that once 
numbered one hundred thousand animals, are now abandoned. 

This condition of things, together with the three years’ drought, had overwhelmed the 
inhabitants of that State, and had driven them to unmanly despair. On the occasion of a great 
fiesta in the city of Durango, where no less than ten thousand people were assembled in and 
around the plaza, the cry was heard of Los Indios! Bajo Sol! and in a very short time every 
one had retreated to his house, leaving no one to face the enemy. The enemy, however, did 
not appear on the occasion, for it turned out to be a false alarm. 

‘¢ Bajo Sol’’ is the title assumed by a bold Comanche, who, as his name signifies, claims to be 
master of everything under the sun. His name, which strikes dismay into every heart through- 
out Durango, is mentioned only in a whisper. I have never seen the villain or heard his name 
on the American side, where he probably takes another soubriquet ; but I did meet one of his 
lieutenants, who, I have no doubt, was in all respects a worthy disciple. I give here a sketch 
of this rascal, by Mr. Schott: He called himself ‘‘ Mucho Toro,’’ and represented himself as a 
Comanche, but he was evidently an escaped Mexican peon. It was in the fall of 1851, in 
making a rapid march across the continent, escorted by only fifteen soldiers under Lieut. Wash- 
ington, as we approached the Comanche springs after a long journey without water, that we 
discovered grazing near the spring quite one thousand animals, divided into three different squads. 
As we approached we could see with the naked eye a party of thirty or forty warriors drawn 
up on the hill overlooking the spring. I considered it inevitable to fight, or die with thirst ; so, 
without making a halt, the men were deployed to the right and left of the wagons as light 
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infantry, and the whole moved rapidly towards the water. A flag was raised by the Indians, 
which was answered by Lieut. Washington and two others riding forward ; but believing it a 
ruse to divide our forces, or give time to deliberate, I quickened the speed of the column, so as 
to keep Lieut. Washington under cover of our fire; so that we reached the ground and got 
within pistol-shot of the water before we halted to talk. A man was sent to the top of the hill 
with a spy-glass to look back, as if additional force was expected. We promptly corraled 
our wagons near the water, and put ourselves, without appearing to do so, in a good position’ 
to fight. We succeeded, without so stating, in producing the impression that we were only the 
advanced guard of a large force which would come on the next day, and possibly that night. 


We assumed all the air of the superior party, staid eighteen hours on the ground, and moved 


off the next day, as if we had a regiment to back us. 

The party were Kioways and Comanches, returning from a foray into Mexico with nearly 
one thousand animals. ‘‘ Mucho Toro,”’ the chief of this party, who spoke Spanish well, stated 
he had purchased his animals in Mexico, and that he was but the advanced party of several 
hundred warriors, who were close behind him. We desired very much to attack the party, but 
our force was too small, and we were three hundred miles from support. The next day, when 
crossing the dividing ridge between the Comanche and Leon springs, we discovered the dust 
rising from the trail which crossed our road as far as the eye could reach, leaving no doubt 
of the truth of “Mucho Toro’s’’ statement, that his was but the advanced party of ‘‘ Bajo Sol’s’” 
four hundred men. The following summer we found that sucha party had passed out of Mexico 
over this road. 


View of Gomez Peak, from near Fort Davis. 


<¢ Mucho Toro’’ paid me a visit th full dress, on which occasion he displayed great humility, 
exhibiting conspicuously on his person an immense silver cross, which he stated had been given 
him by the Bishop of Durango when he was converted to Christianity. He had, no doubt, 
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robbed some church of it. His features showed the profile of the Mexican Indian peon, but the 
warriors he commanded had the bold aquiline profile of the Kioways and Comanches. I pre- 
sent him as a type of that class of Mexicans who, by affiliation with the wild Indians, have 
produced such irreparable ruin to the northern States of Mexico. 

We heard of many such parties, and encountered many adventures similar to that just nar- 
rated, but I shall not trouble the reader with any reference to these rascals, or our adventures 
with them, except to say that I never trusted them; and during the last year of my experience 
with them I gave orders to permit none to come into any camp under my orders, and to kill 
them at sight. By taking this harsh but necessary step, I was the only person passing through 

this country who did not incur difficulty and loss. The Mexican commission was robbed 
repeatedly, and on more than one occasion was, in consequence, obliged to suspend its operations. 

The Rio Bravo, accommodating itself to the geological formation of the country, makes, 
between the 100th and the 104th meridian of longitude, two great bends nearly symmetrical, 
one to the south and the other to the north, The area included in the southern bend is one 
vast cretaceous bed, upheaved by igneous protrusions, sometimes forming ranges of mountains, 
as the Limpia range, and at others isolated peaks, like Gomez Peak and San Jacinto. To the 
east and north of the Leon springs the limestone beds are in repose, and do not appear dis- 
turbed until we get to Las Moras. : 

It is, generally speaking, very destitute of water, and the excess of lime in long continued 
droughts often destroys vegetation. There are, however, oases of surpassing beauty, such as 
that described in Lieutenant Michler’s journal. There is another on the road which I opened. 
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Site of Fort Davis—Limpia Mountains. 


from the Presidio del Norte to the Leon springs, called the Puerto del Paisano. This is a valley 
on the northern slope of the principal range of the Limpia mountains, watered by a limpid 
stream from crystalline rocks, clothed with luxuriant grass, sufficient to graze a million of 
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cattle. On the hill-tops overlooking the valley, live oak and pine grow in abundance, but 
are much distorted and wind-shaken, and generally unfit for building purposes. 

This road, which will be found traced on the map, was opened for the double purpose of 
communicating with my parties on the lower Rio Grande, and of shortening the distance from 
San Antonio to Chihuahua. The route followed by the merchant trains is by the way of El 
Paso, a distance greater by 300 miles. It is possible a shorter route may be found, but our 
explorations led us to believe this was the shortest one where a permanent supply of water 
could be obtained. 

Fort Davis has been established since our survey. There is now a constantly travelled road 
connecting Fort Davis and Chihuahua, via Presidio del Norte. 

Several other roads have been opened through this region—one other by myself, one by Colonel 
Johnston, and one by Lieutenant Michler ; all having for their object a more direct commu- 
nication with the lower Rio Bravo. A good wagon road is said to exist along the Comanche 
trail, figured on the map, but this I doubt. 

The area included in the sonthern bend forms of itself a distinct drainage, and is one of those 
basins peculiar to the interior of the continent. It is called by the Mexicans the Bolson de 
Mapimi, and its waters run into the Lake Jaqui, the rendezvous and stronghold of the 
Comanches and Kioways, who annually plunder Durango and the neighboring States of 
Mexico. It is here they collect and divide the plunder, consisting of women, children, and 
animals. Here, also, they leave their rifles, depending alone upon the lance in their depre- 
dations upon the Mexicans. 

The immediate neighborhood of the Presidio del Norte, situated in the southern bend above 
described, is very dry, owing, I think, in some measure, to the manner in which the mountains 
recede from the valley at that point. The summer we passed there, clouds, discharging water 
and electricity copiously, were almost daily seen following the ranges of mountains, about ten 
miles to the south, while not a drop fell upon the Presidio for some weeks. Indeed, so great 
were the rains to the south, that the Conchos was swollen, and about the 10th of August the 
_ whole valley of the Rio Bravo, below its junction, was inundated. This is said to occur 
annually. 

There is sometimes an overflow in June, from the melting of the snows at the head of the 
Rio Bravo, and it is to these two overflows that the country is indebted for the little capacity it 
possesses for agricultural pursuits. A narrow belt of alluvial soil is moistened, upon which 
corn and vegetables are raised. 

For a description of the valley of the river from the Presidio del Norte to the caiion, where 
the San Antonio and El Paso road first strikes it, I give an extract from the official report of 
assistant von Hippel : 

“From Presidio del Norte to Vado de Piedras, a distance of twenty-four miles, the valley of 
the Rio Bravo has a course from southeast to northwest, and is from three to four miles in width. 
It is a good grazing country, and the soil is of easy cultivation. This valley is enclosed by hills 
on the American side, and on the Mexican side by a large mountain range. 

‘*Vado de Piedras is a Mexican military colony, containing some three hundred persons. 
Here are large cultivated fields, which are watered by acequias, and yield abundant crops of 
wheat and corn, The placé takes its name from the rocky ford of the river opposite the town, 
which is quite shallow at the ordinary stage of the water. 
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‘¢ Here the river takes a course nearly north, through a valley, varying in width from one-half 
to one and a half miles, till it comes to Pilaris, forty-five miles from Vado de Piedras. Pilaris 
was once a military colony, and, from abundant signs still visible, the smelting of silver ore was 
carried on extensively. It has long been deserted, and I could not learn from what mount- 
ains in the vicinity the ore was procured. The river continues the same general course through 
a valley, bounded by high ridges of mountains, for some eighteen miles, when it enters a large 
cafion of six milesin length. On emerging from this it changes its course to northwest, through 
an open valley of eight miles in length, the bearing of which is north and south. 

“Tt now passes between low hills for some eight miles, when it breaks through an immense 
mountain range, where its banks are of perpendicular rock, of from four to five hundred feet in 
height. In this cafion are many rapids, and one fall of some six feet, making peli im- 
possible, except at a very high stage of water. 

“¢ One mile above the cafion, on the American side, is a level plateau of rock, about one-half 
mile square, near the centre of which are two warm springs, their cavities having a funnel- 
shape, and of great depth. The temperature of the water in them is about 180° Fahrenheit. 
From these springs the river continues a northwest course, through a narrow valley, for twenty- 
four miles, to the cafion where the San Antonio road leaves it.’’ 

From the caiion up to El Paso, a distance of eighty or ninety miles, the valley of the river 
will average from six to ten miles in width, and is, almost everywhere within the water-level 
of the river, capable of cultivation. On the American side, however, there is no settlement 
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until within a few miles of San Elceario, a distance of sixty miles from the cafion. On the 
Mexican side there are two small military colonies—Guadalupe and San Ignacio—of about five 
hundred inhabitants each. From San Elceario up to El Paso, a distance by the sinuosities of 
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the river of thirty miles, but by air-line of only twenty miles, is almost one continuous 
settlement of Mexicans and Pueblo Indians, with here and there an American farmer or trader. 
I estimate the whole population of the valley as follows: 
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I have included under the head of El Paso the Indian town of Sinecu, which is in the eastern 
part of the settlement, and is stated to have been built by the aborigines, before the occupation 
of the country by the Spaniards. 

There are some families of pure Spanish descent in this valley, but the population is generally 
of a mixed character—a cross of the Indian and Spaniard. They are mostly engaged in agri- 
culture and commerce. Before the ports on the lower Rio Bravo were opened, there was some- 
times as much as two million dollars’ worth of goods passed into the northern States of Mexico by 
the way of El Paso; at present, I supposé there is not more than $500,000 or $1,000,000, and 
of import about $70,000. The grapes, peaches, figs, melons, and the fruits generally of this 
valley, are cf very superior quality. There are two descriptions of grapes—one white, the 
other large and blue; both are very luscious, having no trace of the musky taste of American 
grapes, and. in skilful hands make delicious wine and good brandy. When I first visited 
New Mexico, in 1846, that whole country was supplied with wine and brandy from El 
Paso. It is now mostly consumed in the country, or sent to Chihuahua. The wine as at 
present made will not bear transportation, and as a general rule is but an imperfect test of 
what the grape can produce. The town of El Paso is itself but one extended vineyard in the 
hands of many proprietors. The culture of the grape, and its product of wine, would be much 
increased but for the difficulty of procuring vessels in which to place it for transportation. There 
is no wood in that whole region from which casks can be manufactured, and there is not yet 
sufficient demand to authorize the erection of founderies for making glass bottles. 

The meteorological table which I have given in the general sketch is not a fair exhibit of 
the hygrometric character of this region; that record was kept in the last year of the great 
drought, which extended through 1849-50-51. In the succeeding years much more rain fell, 
but I had no party stationary at any one point, and therefore the record of 1851 was given as 
that which extended over the greatest space. 

In the summer of 1852 the rains were frequent and copious. While occupied at the cajion, in . 
the astronomical determination of that station, a deluge occurred which will long be remem- 
bered by those present. 

In the middle of the night of June 25, the sky was overcast and our labors at the observatory 
obstructed. We had all retired to bed, when I was awakened by a roaring noise, which I 
supposed to be wind. I called to Mr. Burns, who was in charge of my zenith telescope, to 
take the usual precautions against high wind. He answered that it was not wind, but water ; 
adding, if we did not leave camp pretty soon we should all be drowned. I had made the 
selection of my camp on a spot which I supposed secure from any possible inundation, but on 
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stepping out of my blankets, found myself knee-deep in water, which was rapidly rising. 
My first impulse was to seize the chronometer and note-books of the survey, and make for the 
small eminence upon which the observatory was placed. Only two persons were near enough 
to assist me, Mr. Gardner and my cock, and neither of them could swim. As we advanced, 
the water came up to the chin, and the soft ground under foot gave way. It was with the 
greatest difficulty we reached the hill with our precious load. The night was inky dark, but 
I caused fires to be built, when all hands immediately went to work, and by the time day broke 
we had secured nearly everything of value. The only public property lost was some belonging 
to the escort, composed of raw recruits, many of whom could not speak a word of English, and 
who, in the absence of their commanding officer, took to the hills, and could not be brought 
down till day-light. A tremendous rain on the adjacent mountain had fallen during the early 
part of the night, and the accumulated waters finding insufficient drainage, made for them- 
~gelves a new channel, which unfortunately passed through our camp. 

Throughout that whole region traces of the same kind of deluges can be found, where for 
months and years nota particle of running water is ever seen. These traces receive the name 
of arroyos, and I think may be taken generally as evidences of a country subject to long 
droughts, only interrupted at long intervals by heavy falls of rain. 

On a more recent visit to El Paso, in the summer of 1855, the rains were very frequent and 
heavy. On one occasion several adobe houses were washed down, and, with few exceptions, 
every house in the place was damaged and rendered leaky. This town, although built in the 
sixteenth century, and possessing a very considerable trade, does not contain a single stone, 
brick, or wooden building. The houses, of one story, are built of adobe, (mud and straw,) and 
the tops covered with tile, grass, or mud, supported by undressed cottonwood logs. They 
resemble very much the ruins of the houses described in the oases of Syria, and particularly in 
the dimensions of the rooms, which are accommodated to the rude carpentry of semi-civilized 
nations. However long a room may be, it is never more than twenty or thirty feet wide, the 
span of a stick of timber, without the aid of king-posts. 
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CHAPTER VI. 


SKETCH OF TERRITORY ACQUIRED BY TREATY OF DECEMBER 30, 1853. 


AREA.—HOW WATERED.—FACE OF THE COUNTRY.—PLAYAS.— VALLEYS AND THEIR CAPACITY FOR AGRICULTURE.—ABANDONED SETTLE- 
ae 
MENTS.__-MINERAL WEALTH.—PIMOS INDIANS.—DESCRIPTION OF SKETCHES.— VIEWS. 


‘The territory acquired under the treaty of December 30, 1853, lies between the parallels of 
31° 20! and 33° 30’, and between the meridians of 106° 30’ and 104° of longitude measured from 
Greenwich, and contains 26,185 square miles. 

Its eastern part is bounded by the Rio Bravo ; its northern by the Rio Gila. The interior 
of the area is traversed by two rivers, which run northwest and empty into the Gila. These are 
the San Pedro and the Santa Cruz. 

A smaller rivulet, lying to the east of both of these, called the San Domingo, takes its rise 
near the middle of the territory and runs ina northwest direction, emptying intotheGila. This 
last named river, like the Santa Cruz, is of uncertain flow, and in dry seasons only stands in pools, 
or is found running under ground, making it necessary for the traveller or grazier to dig for water. 
There are numerous springs scattered about in the mountains which dot this area, but as they 
do not usually occur in the levels or mesas, it is somewhat difficult to reach them. 

The mountains which traverse this territory run mostly in the same general direction as the 
river—that is so say, northwest and southeast. The most remarkable feature in the mountain 
system of this region, is that the elevations are mostly isolated, and have received the local 
designation of ‘‘ Lone Mountains,’’ so that a traveller passing from the Rio Bravo to the Pimo 
villages may, by deflecting slightly from a straight line, pass most of the way over a mesa, the 
different planes of which vary but slightly in elevation, and are usually from 3,000 to 4,000 
feet above the sea. 

It is that peculiarity which gives this territory a leading interest as affording a practicable 
- passage for a national railway to the Pacific, and the facility of making a military road over 
easy gradients to unite the posts in the valley of the Rio Bravo with those on the Gila and in 
California. 

These levels, although usually covered with a luxuriant growth of nutritious grasses, are 
mostly destitute of water; hence, the traveller is now obliged to seek his road over a more rugged 
surface in the mountains, where water is to be found. These levels, however, are the recipients 
of the drainage of the surrounding mountains, and water can be had by sinking wells at no 
great depth below the surface. 

South of the Picacho de los Mimbres the Rio Mimbres, which is a large lively stream in the 
mountains, disappears entirely in its course to the south, in a large open plain, which presents 
to the eye of the distant observer the appearance of a meadow. 

West-as far as 112° meridian of longitude, the soil of the levels and hills iseverywhere good, 
and, except in the playas, covered with a luxuriant growth of nutritious grass, mostly the grama. 
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The playas are large flats where water accumulates, and salts deleterious to vegetation are dis- 
engaged from the soil. They are not, however, very extensive, nor do they occur very often. 

West of the 112th meridian, the soil becomes very sandy; the mountains of igneous rocks are 
bare of vegetation, and as we approach the Gulf of California, except in the immediate beds of 
the Gila and Colorado, the country becomes a hopeless desert—destitute alike of both water and 
vegetation—and from the best information I can collect, this is the character of the eastern coast 
of the Gulf of California as far down as the island of Tiburon, (almost to Mazatlan.) Of this 
particular section the memoir of Lieutenant Michler, which follows this, will give a more 
detailed description. 

It is very possible the whole of the new territory, except the region of desert country referred 
to above, may be brought under the influence of artesian wells and made productive ; but until 
that is the case, agriculture must be confined to the beds of the river, where the land is below 
the water-level. There are many tracts of this kind of surpassing richness, but of limited 
extent, on the Rio Bravo, on the Rio Gila, on the San Pedro, and on the Santa Cruz. Those 
which are most conspicuous, and which are at present in a very advanced state of cultivation, 
are the Mesilla Valley on the Rio Bravo, the Valleys of Tucson and Tomacacori on the Santa 
Cruz, and the settlement of the Pimos on the Gila river. 

Throughout the whole course of the San Pedro there are beautiful valleys susceptible of irriga- 
tion, and capable of producing large crops of wheat, corn, cotton, and grapes; and there 
are on this river the remains of large settlements which have been destroyed by the hostile 
Indians, the most conspicuous of which are the mining town of San Pedro and the town of San 
Cruz Viejo, There are also to be found here, in the remains of spacious corrals, and in the 
numerous wild cattle and horses which still are seen in this country, the evidences of its immense 
capacity as a grazing country. 

Removed from the river-beds, at the base of the mountains, where perpetual springs are found, 
are also to be seen the remains of large grazing establishments; the most famous of which 
is the ranch of San Bernardino, which falls half in the United States and half in Mexico. I 
have been informed that this establishment was owned in Mexico, and when in its most flourish- 
ing condition boasted as many as one hundred thousand head of cattle and horses. They have 
been killed or run off by the Indians, and the spacious buildings of adobe which accommodated 
the employés of this vast grazing farm are now washed nearly level with the earth. 

Wherever water is sufficient, this whole region presents marvellous advantages for the raising 
of stock, owing to the character and quantity of the grass, the mildness of the winters, and its 
almost perfect exemption from flies and mosquitoes. 


MINERAL WHALTH. 


Retaining a vivid recollection of the constantly threatened desertion of our work in California, 
and the inconveniences which sometimes actually occurred, growing out of the gold mania which 
raged there in 1849, just as we were commencing to run the line, I kept the search for gold and 
other precious metals as much out of view as possible, scarcely allowing it to be the subject of 
conversation, much less of actual search ; for I well knew if this mania was once to seize my 
party, it would be attended with the worst consequences ; consequently, our investigations into the 
mineral wealth of the region have not been-as thorough as they otherwise would have been. 

Enough was ascertained, however, to convince us that the whole region was teeming with the 
precious metals. We everywhere saw the remains of mining operations, conducted by the 
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Spaniards, and more recently by the Mexicans. At this moment several companies from California 
are prospecting with success, and one company is working a mine in the Sierra del Ajo, west of 
Tucson. There are the remains of mines in the Mimbres mountains, rich in copper and gold; 
in the San Pedro mountains, between the San Pedro and Santa Cruz rivers, and on the Santa 
Cruz river a few miles north of the boundary, there are the remains of a mill for crushing gold 
quartz. These came under my own observation ; and we had many reports of mines to the 
north, and invitations to visit them, which it was inconvenient to accept. We had what I consider 
authentic accounts of silver being found in placers in the Ajo mountains ‘a little north of the 
line ; although I have never before heard or read of silver being found in placers. I was in- 
formed upon authority which I could not permit myself to doubt, that a solid lump of virgin 
silver had been picked up in that region weighing eighteen ounces. Gold had been found in 
placers in the new territory in small quantities, in the Mimbres mountains, in the Chirricahui, 
and in the hills bordering the Santa Cruz river, between the boundary and the Calabasas ranch ; 
and quite a rich placer is found in the mountains to the south of the line near Cocospera. jyeteine 
tiferous galena, iron ore and meteoric iron are found in several localities. The analysis of Dr. 
Easter which is appended to this report will give the values of such of the metals as are collected. 

I hope nothing I may say will induce persons to run off in unprofitable searches in these 
distant and unprotected regions. To guard against this it may be well to state, the country is 
now full of prospecters from California, who will undoubtedly discover anything worth knowing. 

There are causes which must operate against the speedy development of the mineral wealth of 
this country, no matter how rich it may prove. One is the hostility of the Indians, which 
makes it unsafe for parties of less than fifteen or twenty to traverse the country ; another is its 
remoteness from navigation and the scarcity of water. 

There are within this territory four settlements ; one the Mesilla Valley settlement, containing 
about fifteen hundred inhabitants of the mixed Spanish and Indian races, all engaged in the 
“pursuit of agriculture. 

At Tucson there is a settlement consisting of about seventy families, engaged in the same 
way. South of Tucson there is a small settlement at San Xavier of semi-civilized Indians, called 
Papagos ; and further on, at Tomacacori, a small settlement of Germans. 

San Xavier was once a Jesuit mission, and there remains in a very good state of preservation 
a large and handsome church. 

The most considerable and interesting settlement in the new territory is composed of a con- 
federacy of semi-civilized Indians, the Pimos and Coco Maricopas. Their population is variously 
estimated at from five to ten thousand. The military commandant at Santa Cruz estimated the 
number of warriors which they could muster at two thousand. They are located on the Gila 
river, and form the most efficient barrier for the people of Sonora against the incursions of the 
savages who inhabit the mountains to the north of the Gila, and who sometimes extend their 
incursions as far south as Hermosilla, in the State of Sonora. 

ii became acquainted with these people in 1846, and in another work eulogized their advanced 
state of civilization, their proficiency in agriculture and the art of war, and their morality. 
While at Los Nogales, our last astronomical station near the 111th meridian of longitude, a 
delegation, consisting of the chiefs and head-men, visited my camp, nearly two hundred miles 
distant from their homes, to consult as to the effect upon them and their interests of the treaty 
with Mexico, by which they were transferred to the jurisdiction of the United States. I give 
below a copy of the statement made at the meeting, where it will be seen I said all in my power 
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to silence their apprehensions. They have undoubtedly a just claim to their lands, and if dis- 
possessed will make a war on the frontier of a very serious character. 

I hope the subject will soon attract the attention of Congress, as it has done that of the Ex- 
ecutive, and that some legislation will be effected securing these people in their rights. They 
have always been kind and hospitable to emigrants passing from the old United States to Cali- 
fornia, supplying them freely, and at moderate prices, with wheat, corn, melons, and cotton 
blankets of their own manufacture. 


Camp at Los Nogaues, June 29,,1855. 


Capt. Antonio Azul, head chief of the Pimos; Capt. Francisco Luke, Coco Maricopa chief; 
Capt. Malai, Coco Maricopa chief; Capt. Shalan, a chief of Gila Pimos; Capt. Ojo de Burro, 
war-chief of Pimos; Capt. Tabaquero, a chief of Gila Pimos; Capt. La Boca de Queja, a chief 
of Gila Pimos; Capt. José Victoriano Lucas, head chief of San Xavier Pimos; Capt. José 
Antonio, chief of San Xavier Pimos, have this day visited my camp for the purpose of ascer- 
taining in what manner the cession of the territory, under the treaty with Mexico, will affect 
their rights and interests. I have informed them that, by the terms of the treaty, all the rights 
that they possessed under Mexico are guarantied to them by the United States; a title to 
lands that was good under the Mexican government is good under the United States govern- 
ment. I informed them that, in the course of five or ten months, perhaps sooner, the authori- 
ties of the United States would come into the ceded territory and relieve the Mexican authorities ; 
until that time, they must obey the Mexican authorities, and co-operate with them, as they 
have done heretofore, in defending the territory against the savage Apaches. 

I have examined the testimonials given by numerous American emigrants to Azul and his 
captains, bearing testimony to the kindness and hospitality of himself, and the Pimo and Coco 
Maricopa Indians generally. I can myself bear testimony to the truth of these statements. I 

therefore call upon all good American citizéns to respect the authority of Azul and his chiefs. 
Mgt . W. H. EMORY, 
U. S. Commissioner, Major U. S. A. 
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I furnished the head-chief a copy of this paper and gave him for distribution among his 
subalterns, some silver dollars, and all the blankets and cloths which could be spared from our 
camp. 

I conclude this chapter by giving a series of views along the line, sketched by Mr, John E, 
Weyss. These views commence at. the point where the boundary line leaves the Rio Bravo, and 
terminate at the 111th meridian of longitude. They were taken to perpetuate the evidences of 
the location of the boundary, in the event of the Indians removing’ the monuments erected on 
the ground. They give also a very good idea of the topography of the country. 
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NOTES TO ACCOMPANY SKETCHES, (VIEWS ALONG THE BOUNDARY LINE ON PARALLEL 31° 47’ anv 31° 26’ 
NORTH LATITUDE), BY JOHN H. WEYSS, FROM STARTING POINT ON THE RIO BRAVO TO 111TH MERIDIAN 
OF LONGITUDE. 


Sketch No. 1 presents a view of the initial point on the Rio Grande, the observer looking west 
along the line, parallel 31° 47’ N. The flag indicates the poiit where the line crosses the 
mountain known as the ‘‘Muleras.’’ Directly west of this mountain, the line crosses a very sandy 
valley, supposed to be a former bed of the Rio Grande, and strikes the table land (some 200 feet 
above the river) about three miles from the initial point. Here sketches Nos. 2 and, 3 were 
taken, looking respectively east and west. 

Shetch No. 2 is a back view, looking towards the initial point, again showing where the line 
crosses the Muleras mountain, and also, in the baek-ground, the mountains near Franklin, east 
of the river. 

Sketch No. 3 is a view taken at the same point as No. 2; that is, where the line first strikes 
the table-land, but in the direction of the line westward. The line here leads over an apparently 
endless level table-land, which is very satidy and generally without grass, but thickly covered 
with clumps of bushes and small sand-hills four or five feet high. On the horizon, exactly in the 
line, is visible the top of an isolated mountain, serving beautifully asa natural monument. The 
mountains seen on the right hand are the ‘‘Sierra del Potrillo.”’ 

: Sketch No. 4 is taken from the top of the isolated mountain that the line strikes, as represented in 
sketch No.3. By this view, the observer looks east along the line towards the initial point. The 
volcanic mountain range on the left of the flag is called ‘‘Sierra Seca.”’ The two mountains 
behind this Sierra are the topmost peaks of the Sierra del Potrillo, represented in sketch No. 3. 
The Sierra, quite on the back-ground, shows the mountains near Franklin, and those on the 
right of the flag are the mountains near El Paso. 

Sketch No. 5 is a near view of the Monument mountain before mentioned, on which is shown, 
by the flag, the exact point struck by the boundary line. This view was taken from a point west 
of this mountain, and about a mile from it. 

Sketch No. 6 is a view also taken near, and from the west side of Monument mountain, but . 
looking westward along the line. At this mountain the table-land ceases, and the line passes 
over a series of hills for about 2.5 miles, the highest of which is not more than 300 feet, with 
so gentle an ascent as to be easily crossed with loaded wagons. Passing these hills, the line leads 
into a broad valley, bounded on the west by the Sierra del Carrizalillo. About a mile from the 
foot of these hills the sand begins to disappear, and fertile soil takes its place. The pasturage of 
this valley was everywhere luxuriant ; and in its lowest part, nearly midway between Monument 
mountain and the Sierra del Carrizalillo, about one mile south of the boundary line, are the “‘ojos 
adjuntos,”’ the first permanent water near the line west of the Rio Grande, and about sixty-four 
miles from the initial point. The ‘‘ ojos adjuntos”’ are a series of lagoons formed by many springs, 
of which fifteen were counted, all affording clear water. They are connected, and all together 
present a sheet of water from one and a half to two miles long, by from one-third to one-half 
mile broad, and four to five feet deep ; their direction is north and south. The most northern 
springs, as also the lagoons which they form, are some four or five feet higher than the surrounding 
prairie. It is possible that these springs are but the re-appearance of the Rio Mimbres. Fine 
grama grass surround these lagoons and springs, but no bushes. From the “ojos adjuntos’’ to 
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the foot of the Carrizalillo hills, there is a gentle ascent of the prairie. In the prolongation of 
the line towards this last named Sierra, it passes six miles south of the ‘Sierra del Tabaco,”’ and 


north of, but very near, two smali isolated hills, where the magnetic needle underwent a varia- 
tion of 2° 30’; the needle was affected by this magnetic influence at the distance of three miles, 


on each side of these hills. The mountains on the left of the flag in this view, are the Sierra 
de la Boca Grande; those directly on the back-ground, the Sierra del Carrizalillo, where the line 
crosses ; and those on the right hand belong to the Sierra del Tabace. 

Sketch No. T gives a view of the Carrizalillo hills where they are crossed by the line. It leads 
up a steep valley across these hills, through an open valley, into another series of hills, where 
the parallel 31° 47’ terminates. This termination is marked by a monument, a view of which 
is given in sketch No, 8. 

Sketch No. 8.—From this point southward the meridians connecting the parallels 31° 47’ 
and 31° 20! constitute the boundary line. This sketch gives a-view westward, from the terminal 
point of line on parallel 31° 47’, and not along the line. 

Sketch No. 9 represents a view of the line, on the meridian, from the monument marking the 
terminal point on parallel 31° 47’. The flag marks the direction across the hills. 

Sketch No. 10 is taken from the point where the flag stands in sketch No. 9. This view is 
south along the meridian. The high mountains on the left are the Sierra de la Boca Grande. The 
distant hill ranges beyond the plain, and covered by the flag are the hills on which is erected 
the monument marking the beginning of the boundary on parallel 31° 20/. The hills on the 
right hand belong to those adjoining ** Ojo del Perro.’’ The boundary line here runs through 
a large valley or plain; the Sierra de la Boca Grande lying on the east, and the Sierra de la Hacha, 
and that of Ojo del Perro, on the west. Nearly in the middle of this valley, and about 172 miles 
east of the boundary line, are situated the Ojos de los Mosquitos, five in number, which, though 
furnishing an abundant supply of clear water, soon sink below the surface. The pasturage 


of this valley is good in some places; but the soil is generally sandy, and many spots are . 


destitute of vegetation. As the mountains are approached, the soil becomes gravelly and 
bushes abound. 

Sketch No. 11 presents a view of the hills on which is located the monument marking the 
initial point of the line on parallel 31° 20!. -The view looks south along the meridian, and 
the flag marks the spot where the monument is erected. 

Sketch No. 12 is a back view from the monument, looking north along the meridian. The 
rocky bluffs on the left are a part of the mountains near Ojo del Perro. Further on, and in 
the middle ground, are seen the Sierra de la Hacha, and entirely in the back-ground appear the 
hill ranges on which terminates the line on parallel 31° 47’. 

Sketch No. 13 is taken from the same point as No. 12, but looks west along the parallel 31° 
90!. All the hills here represented belong to the Sierra del Ojo del Perro. The spring giving 
name to the sierra is situated at the foot of the second mountain on the right of the flag, and 
is about seven miles west of the monument, and north of the flag one-and a half, 

Sketch No. 14 is a view taken from the place marked by the flag in sketch No. 13, looking 
eastward, The range behind the flag embraces the hill on which is located the monument, as 
shown in sketch No. 13. The mountain range in the back-ground on the left is Sierra de la 
Boca Grande. From this flag westward the boundary line runs for a few miles over a series of 
round hills, and, after crossing a wide valley, strikes the high Sierra de San Luis. The soil of 
this valley is light and sandy, except in the middle it is covered with grass and other vegetation. 
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It contains a large prairie-dog town, and, constituting the receptacle of an extensive drainage, 
would be passed with much difficulty during the rainy season. A series of springs were dis- 
‘covered near the middle of the valley, and about one mile south of the line. They form 
a little creek, but are lost in the sand in a run of less than two miles. 

Sketch No. 15.—A near view of the San Luis mountains where they are crossed by the 
line; sketched from the intersection of the line and the road leading from Janos to Santa 
Cruz. 

Sketch No. 16.—This view is sketched from the monument near San Luis springs, looking 
eastward. ‘The flag shows where the line crosses the mountain. 

Sketch No. 17 is taken from the same point as No. 16, but in the opposite direction. The 
top of the mountain on the back-ground, directly over the monument, is the first over which 
the line runs near the Guadalupe Pass. 

Sketch No. 18 is a near view of the mountain whose top rests on the horizon in sketch No. 
17. The flag indicates where it is struck by the line. 

Sketch No. 19 looks west along the line, and is taken from the point marked by the flag in 
No. 18. 

Sketch No. 20 is drawn from the point indicated by flag in No. 19. It looks westward, and 
the single peak in the back-ground belongs to the mountain ridge west of San Bernardino ; 
and the sierras still further off are the San José and Espinola, on the left and right, 
respectively. 

Sketch No. 21 is a view looking eastward from the point where the line crosses the road 
through the Guadalupe Pass. 

Sketch No. 22 is a view from the monument near the springs of San Bernardino, looking west 
along the boundary, and giving a nearer view of the peak seen from the Guadalupe caiion, 
and represented in sketch No. 20. 

Sketch No. 23.—A back view taken from the same point as No. 22, but looking eastward 

. towards the Guadalupe cafion. 

Sketch No. 24.—In this the observer again looks west, and is shown where the line crosses 
the first mountain-ridge west of San Bernardino. The mountain on the left of the flag is 
the peak referred to in sketches Nos. 20 and 22. 

Sketch No. 25.—This view is sketched from the point indicated by the flag in Sketch No. 
24, The high mountain on the left fore-ground represents the before-mentioned peak. The 
high sierra in the back-ground on the flag is the San José; that on the right the Sierra de 
Espinola. Rain-water was found at the foot of the hill where the flag stands, and was the 
only water near the line between San Bernardino and Rio San Pedro, a distance of fifty-five 
miles. The Rio San Pedro flows along the eastern base of the Sierra de Espinola. 

Sketch No. 26 is a view taken at the foot of the hill on which the flag stands in sketch No. 
25 ; it looks west along the parallel. From this hill, as far as the banks of the Rio San Pedro, 
the line runs over a rolling prairie of a light, sandy soil, sometimes covered with bushes, some- 
times bare, and fine patches of pasturage occurring here and there. 

Sketch No. 27.—View looking west along the line from from flag-staff in sketch No. 26. 

Sketch No. 28.—Sketched from flag in view No. 27, also looking westward. The mountains 
on the left edge of which the flag rests, and marks the line, are the Sierra de Espinola. 

Sketch No. 29.—This view looks westward, and is taken on the east bank of the Rio San 
Pedro, where it is crossed by the line. At this point, approaching from the east, the traveller 
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comes within a mile of the river before any indications of a stream are apparent. Its bed is 
marked by trees and bushes, but it is some sixty or one hundred feet below the prairie, and the 
descent is made by a succession of terraces. Though affording no very great quantity of water, 
this river is backed up into a series of large pools by beaver-dams, and is full of fishes. West 
of the river there are no steep banks or terraces, the prairie presenting a gentle ascent. Here 
again the flag represents where the line touches the Sierra de Espinola. The mountains in the 
back-ground on the left of the flag are directly east of Santa Cruz. 

Sketch No. 30 is taken from the monument situated north of Santa Cruz, and is a back view, 
showing the flag on Sierra de Espinola. 

Sketch No. 31.—A view from the same monument, put looking westward. The mountains 
in the right-hand corner of the back-ground are the Santa Rita. 

Sketch No. 32.—This is a view near Los Nogales, and shows where the line crosses the 
road leading from Tucson to Imuris. It looks south from the monument. The mountains in 
the back-ground are called the Sierra del Pajarito. 
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Orricn Unirep States anp Mexican Bounpary Survey, 
Washington, July 29, 1856. 

Sir: The following extract is taken from your orders to me, dated Washington, D. C., August 
29, 1854: ‘* You are charged with the important service of running that part of the boundary 
line between the United States and Mexico which commences on the Colorado river, twenty 
English miles below or south of the junction of that river and the Gila, until you meet the 
party running the line under my immediate direction, from El Paso westward.’’ 

Having complied with your instructions, I now have the honor to submit to you a report of 
the manner in which the work has been executed, and describe that portion of the country to 
which our duty particularly confined us, and the Indian tribes frequenting the immediate neigh- 
borhood of the line. ; 

Sailing from New York on September 20, 1854, inyself and assistants proceeded, via Aspin- 
wall, Panama and San Francisco, to San Diego. All necessary instruments having been pro- 
vided before leaving the eastern cities, preparations for the transportation, subsistence, and 
organization of a party occupied my attention in the last named places. These completed, we 
left San Diego on the 16th of November, for Fort Yuma, which place was reached, after journey- 
ing over mountains and deserts, on the 9th of December. This road, the most difficult I have 
ever travelled for heavily-loaded wagons, has been already spoken of in your military reconnois- 
sances in New Mexico and California, and a further description would be unnecessary. Its dis- 
tance, measured with a viameter, is 217 miles. 

On the right bank of the Colorado, and in a bend opposite the mouth of the Gila, rises up a 
low irregular hill, from seventy to eighty feet in height ; on the water-side there is a perpendi- 
cular cliff; the other sides are less steep, but equally rugged. This hill is of Plutonic origin, 
and presents a bleak, dreary appearance. The surface is covered with sharp, volcanic rocks, 
cutting like glass under the tread, and is destitute of every form of vegetation, except the 
euphorbia, a rank poison, and used by the Indians as an antidote against the bite of the rattle- 
snake. Such is the site of the military post of Fort Yuma. This hill, cleft by the Colorado at 
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its junction with the Gila, and extending a short distance, unites with a larger mass of the same 
formation. A mile further south is another isolated hill, about 250 feet high, called Sierra 
Prieta, with its base imbedded in the white sands of the desert. These hills were once one and . 
the same; one river runnning around its north, and the other its south base, (their old beds 
being still traceable,) and both uniting on the west. By some freak in the laws of nature, an 
eruption in the bowels of the earth caused an upheaving of this whole section of country, and 
changed the beds of these rivers: the one now runs due south, and the other due north, before 
uniting. Their currents act on the same line and are diametrically opposed, and as the waters 
meet, neither willing to yield, they open a passage through the highest part of the hill, turning 
at right angles to their original courses and flowing towards the west. The cleft thus made is 
about 240 feet in width. The Colorado furnishes more than two-thirds of the water. Atan 
average stage at the junction, the quantity discharged per second was found, from a mean of 
several experiments, to be 6,249 cubic feet, and the velocity three feet per second. At the 
same point the depth of the channel is about eighteen feet. It then widens, and becomes more 
shallow. By daily observations with the barometer, the level of the rivers at their confluence 
was found to be 275 feet above that of the sea at San Diego. The Colorado, as its name signifies, 
is of a reddish color, and carries down immense quantities of sand and mud. The water. is sweet, 
and excellent for drinking, but does not bear keeping long, as it soon putrifies. The Gila is 
clearer, and its temperature warmer, but somewhat brackish in its taste, owing to the large 
quantity of earthy salts held in solution. 

For twenty miles above the post the Colorado spreads out into a wide and low sheet of 
water ; but above that point, to the entrance of the Great Cation, it becomes more narrow and 
deep. An expedition under Major Heintzelman ascended this river in boats in September, 1852. 
Another is contemplated, when it is the purpose to carry a steamboat up as far as possible, pro- 
vided the government will render some assistance by an appropriation sufficiently large to 
insure the safety of the boat. The beliefis entertained and strongly advocated, that the Colorado 
will be the means of supplying the Mormon territory, instead of the great extent of land 
transportation now used for that purpose. Its head-waters approach the large settlements in 
Utah, and may one day become the means of bearing away the produce and stock of these 
pioneers of the far West. With this idea prominent in the minds of speculators, a city on 
paper, bearing the name of ‘ Colorado City,’’ has already been surveyed, the streets and blocks 
marked out, and many of them sold. It is situated on the left bank, opposite Fort Yuma. 

From the description given me of the Great Cajion, it must resemble in appearance and 
character those along the Rio Bravo del Norte, upon which I have already reported. 

The Colorado is said to have but few tributaries; the Gila has several, emptying in above 
and below the Pimos villages. The annual rise in both rivers usually takes place in the 
months of May and June, sometimes as late as July, and is caused by the melting of the 
snows in the mountains near their head-waters ; the freshets are not of long duration. Frequently 
the one stream will be up and the other down. The Gila becomes so low that a sand-bar forms 
at its mouth during the summer, and at no time does it supply much water. The Colorado, on 
the contrary, is navigable for small steamers, drawing two and two and a half feet water, as high 
up as Fort Yuma. Sailing-vessels take stores from the Pacific through the Gulf of California, 
and up the river, sixty miles above its mouth, to Point Invincible, or near Hardy’s Colorado, 
and there discharge their cargoes upon the river steamers; the latter then transport them 
ninety miles to the junction—the present contract price per ton being seventy-five dollars, and 
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the boat carrying from fifty to sixty tons. This is a great saving, as the cost of transportation 
of stores by trains across the desert is enormous. The navigation is pretty good, but, like all 
streams of the same nature, the channel frequently changes, owing to the shifting sands and the 
instability of its banks. The nature of the latter varies; thirty miles above the junction, the 
river is walled in by mountains throughout nearly its whole extent; and fifteen miles lower down, 
it passes for a short distance through the Santa Isabel range. From there to the salt marshes near 
the mouth, except at the junction with the Gila, the banks are alluvial, caving in and shifting 
with every rise and fall; they become very low and flat, and are overflowed for miles during 
spring tides; a heavy bore then rushes in, swell upon swell, and renders it very dangerous for 
small boats. The tides ascend for thirty-seven miles. The lowest depth of the channel is three 
feet, its mean or average stage of water six, and its highest about twenty feet. During very 
high freshets the water flows back for many miles through the arroyos or sloughs which intersect 
the country : large lagunas or lakes are thus formed, such as the ‘‘ Big Laguna,’’ and ‘‘New 
River’’ or ‘‘ Providence creek,’’ found on the road from San Diego, and also Hardy’s false 
Colorado ; these remain filled for a long time—some nearly the entire year. Whenever they 
occur a broad slough, north and west of the post, is filled, and completely isolates it from the 
main land, communication being had only by means of boats. 

There are only three kinds of fish, that are at all palatable, caught in the Colorado—the 
hump-back, trout, and buffalo—all very soft and of a muddy flavor, full of small bones and of 
most inferior quality. 

Fort Yuma is well located for defence against the Indians; the only point (Sierra Prieta) 
commanding it is beyond the reach of arrows. It affords a distant and fine view of the sur- 
rounding country. In the very interesting report of Major Heintzelman, made to the com- 
manding general of the Pacific department, in July, 1853, he says: ‘‘ The post is on the site of a 
Presidio established about seventy-seven years ago by the Spaniards. Padre Pedro Garces came 
out here with a San Gabriel Indian, and reported this a favorable position for a mission. The 
next year he and Padre Kino came out with troops and established a mission at the junction, 
and José Maria Ortegas, son of Don Francisco Ortegas, captain and commandante of the expe- 
dition of the discoverers of Alta California, founded the Presidio. The position is described 
between the sierras of San Pedroand San Pablo. A little east of north from here, forty-five miles, 
on the top of a ridge of barren mountains, is a detached rock, several hundred feet high, resem- 
bling a dome, which may have given it the name of St. Peter; and in a direction west of north, 
about eighteen miles distant, on another range of mountains, rises a solitary rock, five hundred 
feet high, which we have called Chimney Peak, and which must have borne the other name.”’ 

Our camp lay opposite the military post, on the left bank of the Colorado, between the 
Plutonic ridge on the east, and a low range of sand and gravel hills, called the Yuma hills, on 
the west; these latter end abruptly at the water's edge, no trace of them being seen on the 
opposite side, and extend south to the base of the Sierra Prieta. They were interesting from 
the beautiful specimens of quartz found upon them, among which were fortification and moss 
agates, chalcedony, jasper, and opals, and various fine pieces of petrifactions of mezquite, cotton- 
wood, and indigenous plants, and one of palm-wood. Seven miles and a half by the river, below 
the post, is another high, prominent, and isolated hill, called Pilot Knob, similar in general 
appearance and formation to those spoken of. The boundary line from the initial point on the 
Pacific ocean runs tangent to the southern base of this butte, until it intersects the middle of 
the Colorado, a short distance below the south ferry. - An iron monument formerly marked the 
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line near this place, on a high knoll, but:has been broken into a thousand pieces by the Indians ; 
its locality, however, is well defined. From this point of intersection the boundary follows 
down the middle of the stream to a point 20 English miles, in a straight line, below the junction 
of the Gila and Colorado. 

Near Pilot Knob, a large belt of white, glistening sand encroaches upon the river to within a 
short distance of its right bank ; it is fifteen miles long by five wide, and about forty feet high ; 
from its gradual approachment, it threatens to dislodge the river and efface its present bed. Twelve 
miles above the junction, a spur of the ‘Sierra de la Gila,’ a mass of sharp, angular, igneous 
rocks, thrown. together in the most incongruous shapes, sets into the Rio Gila; its bearing is 
northwest. and southeast, and it extends as far.as the eye can see. From the base of this mount- 
ain, along its whole length, extends out towards the Gila and Colorado a level plain of gravel 
and sand, in breadth from twenty to fifty miles, and stretching far south until it mingles with the 
hillocks of white sand which define the eastern shore, along the Gulf of California. It limits 
the bottom-lands, sometimes touching the river, as at Ogden’s landing, and again recedes, 
leaving a fertile tract of several miles in’ width. The latter is from two to ten feet above 
the surface of the water, and the former rises in bluff banks from twenty to forty feet in height. 
The plain is a perfect desert, marked by an entire absence of water, and destitute of vegetation, 
save some few sickly plants: the Larrea Mexicana and the Fouquiera, the natural growth of 
such barren localities, only add to the gloomy sensation produced by the scorched sterility 
spread out to view, with jagged ridges of hills lying in the back-ground. The bottom- 
land on the right bank of the Colorado is bounded. by a similar plain, which extends south to 
the base of the mountains of Lower California. This whole country is truly a desolate region ; 
rich, however, in geological and mineralogical material. 

Standing on the top of the Sierra Prieta, you have a: magnificent panorama of the high peaks, 
rugged sides, and angular outlines of the mountain ranges which encircle you. From this 
point, looking westward and following the points of the compass round towards the north, your 
eye first rests upon Avie Quah-la-Altwa, (Avie signifying mountain, in the Indian tongue,) or 
Pilot Knob, as known to emigrants ; a little further on, Avie A-re-fia Hampan, connecting with 
the low ranges of white sand-hills already spoken of ; then Avie Qui-a-sa vifio; to the northwest 
a light and a dark range, Avie Qui-a-sa and Avie Haz-e-nas ; afterwards Avie Sut-ma-mou-ra— 
all isolated ridges. Ranging across the north is Avie Mil-li-ket, its highest peak called by the 
Americans ‘‘ Chimney Peak,’’ and by the old Jesuits ‘‘San Pablo.’’ The Indian name is in 
honor of a learned and wise chief, who became a deity after his death. He occupies a large 
cavern in the mountains, the entrance to which is guarded by a raccoon, a pet during his stay 
upon earth ; the path which leads from the cave to the river bank is said to be distinctly marked _ 
by his foot-prints. He seems to enjoy long intervals of sleep, and when aroused from his slum- 
bers by the wickedness of his worshippers, he is believed to change his position, and the act of 
rolling over causes the rumbling earthquakes which are frequently felt throughout this section 
of country. During the last shock experienced there, it is reported that a large piece of the peak 
of Mil-li-ket, solid rock as it is, was broken off, and rolled into the plain beneath. The Indians, 
considering it a part of their religious duty, make regular visits to the spot, like Mahomedans to the 
shrineof Mahomet. To the east of Mil-li-ket is another remarkable-looking peak, called Pin-chie, 
the allegorical allusion scarcely bearing mention; the two are almost in juxtaposition. Avie 
Mil-li-ket.is quite an extended range, and is about twenty-four or five miles north of Fort Yuma. 
To the northeast, and about. forty-five. miles: distant, is Avie Tok-a-va or Dome mountain, or 
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Sierra de San Pedro, a solid rock many feet in height, and resembling the dome of a cathedral. 
Some-god is supposed to inhabit this range. “Near it is a second peak, called the ‘‘ broken dome.”’ 
To the east, and extending south, are Cone mountain, of the Santa Isabel range, and the Sierra 
de la Gila; Antelope peak is the principal one of the latter. To the southeast, mountain after 
mountain rises up; to the south, those of Lower California are plainly visible, so high that 
snow envelopes their tops ; and when the southwest winds blow, they are more chilly than those 
from the north, bearing along with them the cold air of the snow-clad peaks. From a distance 
these mountain ranges look rugged in the extreme, although here and there, as you watch the 
play of the sun, you see reflected back perpendicular walls of smooth, white rock. 

The atmosphere is so clear that you are able to see at long distances. In the morning a 
beautiful sight is afforded by the mirage. It has the effect, apparently, of raising the mountains 
and bringing them more plainly to view, and many are the fantastic and peculiar shapes that 
are represented. 

We turn from this barren view Pe look with pleasure upon the bright green foliage which 
marks the course of the Colorado. The river-bottom, varying in width, is generally broad and 
fertile—an alluvial deposite, covered with a thick growth of timber. Large cotton-wood trees, 
different varicties of willow thickly matted together, and impenetrable thickets of arrow and 
grease-wood, grow near the river ; further back the mezquite of two kinds—the flat-pod and 
the screw-bean—thrive and flourish. The bottom is intersected by innumerable lagoons and 
sloughs, which during the annual rises fill to overflowing, and irrigate the soil. The earth is 
consequently impregnated with the salts of potash, magnesia, and soda, which are held in 
solution by the water. No vegetation will grow beyond the influence of these overflows, and 
when a white efflorescence appears upon the surface of the ground it is useless to plant, as 
nothing edible for man or beast will grow there. 

The delta of the Colorado and Gila is below high-water mark, and is subjected to overflows. . 
The soil isa mixture of clay andsand. There are some few varieties of grass very scatteringly 
distributed. The distance from Fort Yuma to the mouth of the Colorado is about one hundred 
and sixty miles. The whole of the country strongly resembles the Rio Bravo del Norte in the 
general appearance of its vegetable forms ; varieties of cacti, the maguey plant, Larrea Mexicana, 
and the fouquiera, are all found here. Although both regions are probably of the same geological 
structure, they are not equal in richness, that upon the Rio Grande being the most fertile. To 
add to the interest of this section of our land, we find it is subject to earthquakes, by which it is 
sometimes depressed and sometimes elevated. To quote from a very interesting account given by 
Major Heintzelman of a visit made to the scene in November, 1852, he says: ‘‘The low ground was 
full of cracks, from many of which there gushed forth sulphurous water, mud, and sand. At 
the time, great changes were made in the river-bed. The earthquake appears to have been 
occasioned by an accumulation of gases and steam in the caverns of the earth. The elasticity 
of these forced an escape through a pond forty-five miles below, on the desert between the river 
and coast mountains, the repeated escapes causing rumbling and shocks. It is an old orifice, 
that has been closed several years, so that the first effort occasioned the most violent explosion. 
The steam rose in a beautiful snowy jet more than a hundred feet in the air, and spread, 
appearing above the tops of the mountains like a white cloud, and pecduelly. disappeared, This 
was repeated several times, but on a much smaller scale.’”’ 

When the Major visited the place three months later, ‘‘these jets took place at irregular intervals 
of fifteen or twenty minutes, and hada beautiful effect as they rose, ‘mingled with the black 
; Vol. I——14 
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water and mud of the ponds. The temperature in the principal pond was 118°, and in a 
smaller one 135°. One of the mud-holes from whith gas escaped was 170°. The air was filled 
with sulphuretted hydrogen, and in the crevices were beautiful yellow crystals of sulphur. 
The ground was covered with a white efflorescence, tinged with red and yellow.” 

The climate of this region is in accordance with everything else relating to it. Encamped. 
there during the three winter months, we found the weather generally mild, although the 
changes in temperature were very great; the thermometer during part of this time as high as 
90° Fahrenheit, and then as low as 30°. The days were sometimes uncomfortably warm, and the 
nights intensely cold. Living and sleeping in tents all the time, we seldom had occasion to 
have a camp-fire except at early dawn. Owing to the clearness of the skies, the radiation is 
extremely rapid, and ice forms quickly. 

Having returned the following August to Fort Yuma, the thermometer in the shade at the 
post was found to be 116° Fahrenheit, and over 120° in the. shade along the river. The heat, 
commencing to be excessive in May, becomes almost unendurable in the months of June, July, 
and August. Even in winter the sun is so hot, and the direct as. well as reflected light 
upon the sand-plains so dazzling, that, excepting a couple of hours after daybreak and an hour 
before sunset, it is only possible to see objects through the best instrumental telescopes in the 
most distorted shapes—a thin white pole appearing as a tall column of the whitest fleece. 

In this belt of country rain seldom falls; in the distance dark clouds may be seen hanging 
over the California and Sonoranian mountains, but they seldom visit the intermediate localities. 
During the whole of one year they had but two inches of rain. After our arrival a few drops from 
some passing cloud fell in the two winter months, December and January, and in the following 
February .07 of an inch. The coast rains take place during the winter ; and the rainy season 
in Sonora, the Mexican state south of the boundary line, in the months of July, August, and 
September. Spring, in the intermediate section, puts forth its thick green foliage in February, 
without any rains to refresh and cool the parched ground. 

Instead of storms of rain during the winter and spring, they have those of dust and sand. 
These are caused by high and strong winds sweeping over the desert plains, coming princi- 
pally from the northwest, raising and carrying before them, like mist, clouds of pulverized sand 
and dust. You can watch them in their progress.as they approach for hours beforehand, and 
when they reach you the dust penetrates into every crevice, the finest silk not being impervious 
to it. They last generally a day ; sometimes three. The winds blow up quickly and violently, 
and it is useless to attempt to work with nice instruments. These dust-storms were our great 
drawbacks, as it was impossible to see many feet distant, and then only at the risk of being 
blinded. The gusts of wind which produce this unpleasant effect in winter are in summer like 
the simoons of the Sahara—they sweep over and scorch the land, burning like the hot blasts of 
a furnace. 

Think of those officers and soldiers who are so unfortunate as to be stationed at Fort Yuma. 
Two companies of artillery now garrison the post; their quarters have heretofore been Mexican 
jacals—upright mezquite poles, plastered with mud and covered with a thatching of arrow-wood ; 
like so much powder, a single spark ignites them, and they burn like a flash in the pan. Dust 
and rain, as well as the eyes of the curious, penetrate through the crevices, the sun only being 
denied admission. When I left they were engaged in building new quarters of adobes, (sun- 
dried brick.) As every other comfort is denied them, their dwellings at least should be 
substantial and cool. ; 
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Among the curiosities of the country are its aborigines. On the road from San Diego to 
Fort Yuma we passed through several Indian settlements of the Diegefio tribe, at San Pasqual, 
- Santa Isabella, San Felipe, &c. These Indians were converted by the Jesuits, who many years 
ago organized missions throughout this country ; they became partly civilized, and were indus- 
trious and happy, and collected many comforts about them. Naturally lazy, and incapable of 
self-government, and deeply imbued with all the traits of the wild Indian, they easily degen- 
erated after the missions had fallen from under the rule of the church, and have become abso- 
lutely worse than in their original condition. Then they were simply children of nature, 
following the bent of their inclinations, with few comforts, and fewer wants ; now they have 
learned sufficient to be exceedingly avaricious and unscrupulous—a herd of drones and beggars, 
their dispositions thievish, and forever on the watch to commit some petty larceny. They call 
themselves “‘ Christianos.’’ The degradation of the Indian woman is only surpassed by that of 
those off-scourings of creation, the male white population who wander over the country. 

The women are beautifully developed, and superbly formed, their bodies as straight as an 
arrow ; their features, however, are coarse and uninviting, their persons filthy, and their actions 
still more disgusting. They imitate the whites in dress, and in a single Indian group you see 
the odds and ends of clothing from all parts of the globe most fancifully and grotesquely worn. 
Don Tomas, the chief of the Santa Isabella Pueblos, is quite a fine-looking person, and has con- 
siderable reputation as a man and warrior. He goes about dressed in a full-dress soldier’s coat 
and shirt, but no breeches ; carries an old sabre as a sword of justice and rod of correction, 
judging from the way I saw him use the flat of it on the back of a drunken Indian. 

The opposite picture is a lithograph of a Diegeiio, wife and child—the one leading and the 
other riding a mule—ag we met them travelling to the ‘‘ Agua Caliente,’’ near Warner’s 
rancho. 

There are many Indian tribes scattered throughout this part of California ; but I will con- 
fine my remarks particularly to those dwelling on the Colorado and Gila. From about sixty 
miles above Fort Yuma to within a few miles of the most southern point of that part of the 
Colorado forming the boundary, live the Cuchanos, or Yumas. <A belt of land of some few 
miles in width, forms neutral ground between them and the Cocopas ; the latter living below, 
and near the mouth of the Colorado, within the limits of Mexico, and the former almost entirely 
in the United States. These, together with the Maricopas, who now live up the Gila among 
the Pimos, originally formed one tribe. Disagreeing upon the choice of chiefs, they separated ; 
until recently, they have been deadly enemies, carrying on a war of extermination to the knife. 
The continued warfare with each other has compelled them to manifest a seeming friendship for 
the whites, has occasioned great loss of life and property, and been detrimental to their 
increase. In consequence of their great suffering, the Cuchanos have found it necessary and 
expedient to live near the post ; every day, numbers are seen loitering about the parade-ground, 
and through the quarters of officers and men. These tribes speak the same dialect, follow 
the same habits and customs, and dress in the same manner and of the same materials. The 
Maricopas, however, are fast becoming embodied with the Pimos, and seldom visit their kins- 
men. The Yumas and Cocopas are said to be very treacherous races; they conquer not by 
fair and honorable contest, but by craft and cunning, and midnight attack ; they steal upon 
their enemies under the cover of night, and beat out the brains of their unsuspecting foes with 
clubs ; or, under the garb of friendship and peace, invite each other to feasts, and suddenly 


108 LIEUTENANT MICHLER’S REPORT. 


fall upon and kill their guests; or, taking advantage of the absence of the warriors from 
their villages, massacre the remaining men, old women, and small children, and carry off 
as prisoners the more youthful women and larger children. They look upon this kind of 
warfare as right and honorable. They follow their war expeditions on foot, possessing only 
a few horses. 

Their hunting as well as war weapons are bows and arrows, clubs and knives. I have not 
seen arifle or gun of any kind among them. The bow is made of willow; the arrows are of 
reed, part of the shaft of arrow-wood—the point tipped with a head of hard stone, either 
jasper or agate, small, but neatly and sharply edged; they are winged with the gay feath- 
ers of the various birds of.this country. Their clubs are of mezquite wood, three or four 
feet long. On one occasion, as Major Fitzgerald was escorting a train up the river, he dis- 
covered them moving their families ; pressing them too hard, they turned upon his command, 
and, in defiance of powder and ball, attacked it with clubs at the very bayonet’s point and 
forced the soldiers to retire. 

An instance of the stratagem and bad faith practised by these different tribes upon each other, 
was told me by the officers at the post. The Cocopas planned the massacre of all the captains 
of the Cuchanos in 1851, to accomplish which they intended inviting them to a feast and slaying 
them. The plan was overheard and told the Cuchanos; the latter fell upon the former the 
same night, killing several men, and carrying off women and children. To repay them, the 
Cocopas made a visit to the Cuchanos to recover their prisoners, and again invited the latter to 
a feast, who unsuspectingly accepted ; during their absence, the Cocopas fell upon their villages 
and reciprocated the treatment they had previously received. Macedon, the principal chief of 
the Cuchanos, was killed on this occasion ; he was much beloved by his tribe, and is spoken of 
as an intelligent and high-minded Indian; his death is said to have occasioned much grief. 
This was the time of the outbreak of Antonio Garras, who had leagued all the tribes of Indians 
of South California against the whites, intending by a simultaneous and well-concerted attack, 
to annihilate the Americans and drive them from the country. He was afterwards taken and 
shot by the military at San Diego, where his grave is pointed out to the passer-by. 

On several occasions, the officers commanding at Fort Yuma have been instrumental in se- 
curing peace; but the Indians being naturally suspicious of each other, it does not continue 
long. A treaty was made between them whilst we were encamped on the Colorado. The Cu- 
chanos were anxious for, and had often sent down their women to propose one. Owing to the 
number of intermarriages among the tribes, this is the usual mode of proceeding. At last, 
through the influence of Major Thomas, a day was appointed for both parties to meet at the 
post. Francisco, an intelligent, splendid-looking young Indian, and brother tothe murdered 
Macedon, was sent down the river to bring up the Cocopas chiefs. Four of them and 
their women arrived on board the steamboat. José, Jepita, Coyote, and Colorado, represent- 
ing the Cocopas, and Pasqual, an immense man, near six feet four inches in height, Caballo-en- 
pelo, and Vincente, figured on the part of the Cuchanos. All made speeches ; and when assent- 
ing to any particular view advanced, on either side, they commenced with the principal chief, 
and passing round the whole circle from one to another, in the order of rank, each one expressed 
his approval by the monosyllable, ‘‘good.’’ After the words of the treaty had been agreed 


upon, the Major asked each one to make a sign or mark opposite his name. Before having time 


to explain its purport Jepita jumped up, and, with very energetic language and appropriate 
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gesture, stated that their word was as good as their mark; but that they would make any of 
their signs, such as “‘ kneeling upon one knee,’’ ‘raising the hand to heaven,’’ or ‘“‘ embra- 
cing.’ Immediately putting his words into effect, he walked up to Pasqual, and taking his large 
frame in his arms, gave him a long and tight embrace. After the ceremony was over, rations 
were issued to them, which they devoured with right good will. They then went about begging 
for old clothes, and in the evening celebrated one of their games. 

The association of the Indian with the white tends to cause a rapid decrease by the intro- 
duction of diseases among them heretofore unknown; war, too, among themselves is a great 
exterminator, but has the advantage of making them more dependent upon the whites. Think- 
ing the military will protect all, they draw near to the posts, and from presents learn the use of 
various articles of clothing and food ; these, now regarded as luxuries, will, in time, become to 
them necessities. They, too, learn and see the advantages which the whites possess over them 
in every respect, and are not slow either to admit or account for it. They say that whites and 
Indians at one time were all one tribe, equally well informed, and acquainted with the use of 
implements of husbandry and of all useful articles. Differing upon the choice of a chief, they 
quarrelled, and during the night the whites stole a march upon them, carrying away everything, 
and leaving the poor Indian in the dark: These Indians are of a dark brown color; during 
the cold weather, of dull and dirty appearance, but in summer bright and glossy from bathing 
in the river. They are most expert swimmers. They are of the medium height, well formed, 
and slender ; not muscular, the deltoid muscles alone being‘largely developed, arising from the 
peculiar mode of throwing the arms while swimming ; active and clean-limbed ; their features not 
disagreeable, although they have large noses, thick lips, and high cheek-bones ; their chests are 
well developed and figures manly, indicating activity but not strength. The women are under 
the medium height: their figures are fine and plump; the bust is well developed, the mamma 
firm; the arms finely moulded ; the hands small and pretty ; the legs beautifully formed and well 
rounded, and nicely-turned ankles; the feet are natually small, but become much enlarged by 

* not being protected. Altogether they present a very voluptucus appearance. Their deport- 
ment is modest, and their carriage and bearing erect and graceful. They all travel on foot, 
and when going long distances, at a slow trot. 

An essential article of dress worn by the men is a piece of coarse cotton cloth, three or four 
feet long, passed between the legs, the ends drawn over a cord tied around the waist, and then 
allowed to falk loosely down. The women wear a very becoming and a very pretty dress. 
They take the inner bark of willow, cut into strips about an inch wide and sufficiently long to 
extend from the waist to the knee. A number of these pieces are woven together at one end 
and selvedged, the edge long enough to go half-way round the body ; two of these pieces—the 
one called the a-be-hike, and the other the al-ter-dick—are secured in front and behind by mieans 
of a girdle of strips composed of the same material, and covering the body from the hips to 
the knees. The front portion is woven plain, but the back into an angular shape, with a lump 
at each side, answering the same purpose and appearing like a bustle. On this protuberance 
the women carry their children of two or three years of age, a rope passing around the groins 
of the child and the ends tied together in front of the mother; as she approaches you, noth- 
ing is seen but a little foot dangling down on each side. The belles of the tribe, however, 
when they can obtain the material, make the front of white woolen cord; they take a white 
blanket, pick the wool loose, and twist it into cords of some thickness, and use this in place of 
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the willow-bark ; they tip the ends of the cords with bits of red flannel ; the girdle is then 
made of cords of the same kind, only variegated with different colors, red, white, and blue. 
When they lie down to sleep, they strip and cover themselves with their clothes, having nothing 
beneath them ; in winter they keep warm by lying near a fire. The hair of both males and 
females is cut square across the forehead above the eyes, the sides and back left long; the men 
wear it very long, as ‘it is considered a great ornament, and braid it in rolls; the latter are 
used for the purpose of securing their bows, arrows, and clothes above water when swimming 
ariver. The women do not wear it as long asthe men. They speak of one of their celebrities, 
now dead, with great respect, as the warrior with the very long hair. Both sexes paint; the 
usual colors are vermilion, black, and blue. A very few are tattooed ; this operation is per- 
' formed by pricking the skin with the sharp point of a flint, and sprinkling in the wound the dust 
of charcoal. Very few ornaments are used. The chiefs of the various bands seem to have 
a distinct official badge, consisting of pearl-shells suspended by rings from the nose. Both 
men and women are passionately fond of glass beads. 

Although their language is not sweet, the sounds being guttural and harsh, still their names 
are very pretty. Three of the belles of the tribe were named Ma-vah, He-pa, and Le-och. 
There appears to be no marriage ceremony. If a man and woman like each other, they live 
together ; if they afterwards disagree they can separate, provided there be no children, and 
even then they can marry again should both parties consent. Unmarried women are taken 
care of by the tribes; children can go from one hut or family to another, and will be fed and 
cared for as belonging to the tribe. Nor do they have any funeral ceremonies. When a death 
occurs they move their villages, although sometimes only a short distance, but never occupying 


exactly the same locality. The dead is burned ; the body, dressed and surrounded with all the | 


personal effects, is placed upon a funeral pile and consumed. No disposition is ever made of 
the ashes. A feast is celebrated, and if the deceased is possessed of any horses they are killed 
and eaten ; his possessions are said to be bad, and are burnt or destroyed. The female relations 
of the departed mourn for many days, manifesting their grief by tearing out their hair, cutting 
their bodies, and destroying everything they possess, not even saving a vestige of their gar- 
ments. If any member of the tribe should kill another, whether in the heat of battle or in 
cold blood, he returns to his home and atones for the necessity of having been compelled to 
commit the deed by keeping a fast for one moon ; on such occasions he eats no meat—only 
vegetables—drinks only water, knows no woman, and bathes frequently during the day to 
purify the flesh. 

Among these tribes they have a ceremony for celebrating the arrival of a virgin to the age 
of puberty. When the old women ascertain the fact, the whole tribe collect together and 
celebrate the occasion with a feast. The applicant for womanhood is placed in an oven or 
closely covered hut ; this is made by digging a hole, in which they lay heated stones, covering 
them with twigs and bushes, upon which the novice is placed ; hot water is then thrown upon 
the stones, and when completely steamed and saturated with profuse perspiration, she plunges 
into the river and takes a bath. This process is kept up for three days, maintaining a fast all 
the time. The feast celebrated, the girl is considered a woman, and is ready for marriage ; 
maidens, however, do not generally marry early. They become fully developed at about twelve 
_ or fourteen, and grow so rapidly that in a few years they look coarse and fat. Previous toa 
birth, the mother leaves her village for some short distance and lives by herself until a month 
after the child is born; the band to which she belongs then assembles and selects a name for 
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the little one, which is given with some trivial ceremony, and the mother then returns with it 
to her home. Bie 

Nothing is known of their religion. At one time they profess to worship the sun and moon; 
at another they say the Indian and white man have the same God ; then you find them making 
pilgrimages to the sepulchre of some departed chieftain, celebrated for deeds of valor or civic 
honors. 

As to their government, they are divided into bands, each having its own head. There is 
one principal hereditary chief presiding over the whole. Each of the former, with the advice of 
its members, decides upon all affairs relating directly to the band to which he belongs. Any 
important business affecting the whole, is acted upon by a council of chiefs—the principal 
chieftain governing their deliberations. Each chief punishes delinquents by beating them 
across the back with a stick. Oriminals brought before the general council for examination, if 
convicted, are placed in the hands of a regularly appointed executioner of the tribe, who inflicts 
such punishment as the council may direct. 

An execution took place among the Cuchanos whilst we were in their neighborhood, which 
created great sorrow among us all. An Indian boy named “ Bill’ was in the habit of going 
up and down the river on board the steamboat, and frequently visited the post and our camp, 
Being very smart and good-natured, he became a great favorite ; and speaking some little Eng- 
lish and Spanish, could act as interpreter. He was secretly accused and tried before the council 
for ‘‘ being under the influence of evil spirits’’—the evidence going to show, that for the sake 
of frightening a little child he had forewarned it of its death on the following day, which, in 
reality, accidentally took place. He was convicted and sentenced to be executed. Whilst 
seated on the ground with three others of his tribe, laughing, talking, and playing cards, the 
executioner walked up behind him and struck him three blows upon the forehead and each 
- temple, killing him instantly, 

Their games are few. The principal one is called mo-upp, or in Spanish, redondo, played 
with two poles fifteen feet long, and a ring some few inches in diameter. They play another 
with sticks, like jack-straws ; also monte and other games of cards, but know no ball plays. 
Old and young join in the games. Different from most Indians, they seem to be good-natured, 
laughing and talking all the time. They are very affectionate towards each other, and it is 
not unusual to see them walking with their arms around each other’s waists. 

Music is not much cultivated among them. They sing some few monotonous songs, and the 
beaux captivate the hearts of their lady-loves by playing on a flute made of cane. They manu- 
facture but few articles. The women make baskets of willow, and also of tule, which are im- 
pervious to water ; also earthen ollas or pots, which are used for cooking and for cooling water ; 
they answer the latter purpose very well—being porous, the water oozes out and evaporates on 
the surface. The men make headstails and reatas for horses. 

Although constantly in the water, these Indians never use canoes, but swim from shore to 
shore ; and in the event of moving their families some distance down stream, they place them on 
rafts of wood or balsas of rushes, push them out in the channel, and trust to the current, di- 
recting their movements with a pole. 

Owing to the mild climate and the absence of rains, they require but little shelter, and their 
houses are of the meanest construction. Sometimes they make them of upright poles a few feet 
in height, crossed horizontally by others on the top, upon which rest brush and dirt, The 
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side to the prevailing wind is sloped towards the ground. They usually select a sandy spot, as 
it is warmer in winter and cooler in summer. ; 

Major Heintzelman, in speaking of their agriculture, says “it is simple; with an old axe, 
(if they are so fortunate as to possess one,) knives, and fire, a spot likely to overflow is ‘cleared ; 
after the waters subside, (those of the annual rise,) small holes are dug at proper intervals, a 
few inches deep, with a sharpened stick, having first removed the surface for an inch or two, as 
it is apt to cake ; ‘the ground is tasted ; if salt, rejected, and if not, the seeds are planted. No 
further care is required but to remove the weeds, which grow most luxuriantly wherever the 
water has been. They cultivate watermelons, muskmelons, pumpkins, corn, and beans. The 
watermelons are small and indifferent, muskmelons large, and pumpkins good; these latter 
they cut and dry for winter use. Wheat is planted in the same manner, near the lagoons, in 
December or January, and ripens in May or June. It has a fine plump grain and well-filled 
heads. They also grow grass-seed for food ; it is prepared by pounding the seed in wooden mor- 
tars made of mezquite, or in the ground. With water the meal is kneaded into a mass, and 
then fried inthe sun. The mezquite bean is prepared in the same manner, and will keep to the 
next season. The pod-mezquite begins to ripen the latter part of June ; the screw-bean a little 
later. Both contain a great deal of saccharine matter; the latter is so full, it furnishes, by 
boiling, a palatable molasses ; and from the former, by boiling and fermentation, a tolerably 
good drink may be made. The great dependence of the Indian for food, besides the product of 
his fields, is the mezquite-bean. Mules form a favorite article of food ; but horses are so highly 
prized, they seldom kill them, unless pressed by hunger or required by their customs.’”” A 
lithographic sketch accompanies this report, depicting the appearance and dress of the Yumas, 
or Cuchanos. 

Apart from my own observations of the Indians of the Colorado, I am very much indebted 
for my acquaintance with their habits and customs to the very interesting report of Major 
Heintzelman, from which I have taken the liberty to make some extracts, and also to frequent 
conversations with Major George H. Thomas, Dr. Robert J. Abbott, and other officers of the 
army stationed at Fort Yuma during our sojourn in its neighborhood. It may be pardonable 
in me to render here, by a passing word, an acknowledgment of the great kindness and consid- 
eration shown myself and assistants by all those officers whom we had the good fortune to meet 
after reaching the shores of the Pacific. Our wants were always kindly supplied, and all they 
could do was done, to expedite the work. } 

On examination, after arriving at Fort Yuma, it was found that the instruments were dis- 
arranged, and in some instances broken, in consequence of the numerous changes in the mode of 
transportation, and the rough road travelled over ; they were, however, soon repaired, as well 
as circumstances would permit, and the work commenced very shortly after reaching the field of 
our operations. 

Surveys of the meanderings of the rivers Gila and Colorado for short distances above their 
junction, and of the latter river from the junction down to the head of ship navigation, to- 
gether with the roads in the neighborhood, were made by assistant surveyor A. OC. VY. Schott, 
assisted by Messrs. E. A. Phillips, C. Michler, and T. Cozzens. Owing to the thick under- 
brush along the banks, the work proved tedious. 

Astronomical and meteorological observations were daily made by myself, assisted by Mr. G. 
‘Power, and the computations made by Mr. J. O'Donoghue. At the same time I carried on the 
triangulation ‘ to a point on the Colorado river twenty English miles below its junction with the 
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Gila.’’ In consequence of the thick growth of timber along the river, this was effected on the 
sand plain until near the terminal point. The timber on the bottom-land there is nearly two 
miles in width, and lines of sight for the theodolite had to be cut through it to approach the 
river. This obstruction delayed the work some time, and numerous dust-storms also impeded 
its progress, preventing the possibility of using any instrument for several days at a time. 

On the 14th February, 1855, we moved the main camp from opposite Fort Yuma, in order to 
be more in the vicinity of our work; a beautiful mezquite grove near a laguna of fresh water 
was selected. This spot was close to the edge of the sand plain, and the nearest desirable one 
to the terminal point of the triangulation, about two miles distant in a direct line. It is the 
site of Fitzgerald’s battle-ground, twenty-two miles, by the road, below Fort Yuma. We were 
here joined by our escort, company I, 1st artillery, officered by First Lieutenant (now captain) 
Francis E. Patterson, and Second Lieutenant Henry W. Closson. 

By the 4th of March the triangulation and survey were all completed, an observatory erected 
near the initial point of the new azimuth line, (running eastward to the intersection of the 
111th meridian west of Greenwich, with the parallel 31° 20’ north latitude,) and astronomical 
observations with the transit and zenith instrument commenced. Our lucky stars did not, how- 
ever, prove to be in the ascendency ; first, clouds obscured them, and then the rising waters of 
the Colorado did not leave us long undisturbed. There came a freshet from the Gila, far up in 
the mountains, causing the Colorado to rise very slowly—so slowly that we anticipated no dan- 
ger. The sloughs began to fill up between the observatory and the camp; the men bridged 
them, and still we hoped to see the water recede before forcing us to move. Day after day 
it continued to advance upon us until the night. of the 19th, when the instruments were 
packed and moved to a higher point, five hundred yards distant. By this time the water had 
entered the observatory, and to reach it we were compelled to wade waist-deep for nearly the 
whole of that distance. An extract from my notes of the 20th says: ‘Compelled again to 
move the instruments and carry them up to camp ; every slough is filled, all rapidly rising, and 
several swimming deep ; rafts built to transport the men over them ; all the men in water up to 
their breasts, and instruments only kept dry by being carried on their heads, About noon all 
safely in camp ; water within fifty feet of it, and everybody getting ready to leave. At sunset 
the river still continues rising, and gradually approaches camp, but so slowly that we are still 
in doubt. At 2 o’clock a. m., decided to take to the sand-hills; the long roll was beaten, the 
camp struck, the train loaded, and all moved ‘on the high plain. Behind us lay a desert of 
sand forty miles across, and in front was spread a sheet of water several miles in breadth, From 
fifteen hundred feet the Colorado had widened to at least five miles.’’ 

After being forced from our position, the river commenced falling back into its old channel. 
The bottom-land had become so boggy, it was many days before we were able to reach our ob- 
servatory. In the mean time, that portion of the Mexican commission appointed to co-operate 
with me arrived. The party was composed of Don Francisco Jimenez, Ist engineer, in charge, 
assisted by Sefiores Manual Aleman and Augustine Diaz, 2d engineers. Captain Hilarion Garcia 
and Lieutenant Romero were the officers of the escort. 

Having already made much progress in the work, Mr. Jimenez consented to adopt the initial 
point fixed by me. He also accepted its longitude as determined by my triangulation. . Having 
succeeded at length in reaching the river, we were beth enabled to commence observing for lati- 
tude on the night of the Ist of April. After ten nights of successive observations a mean of 
the results of each party was taken as the final determination. The latitude of this initial 
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point on the Colorado is 39° 29/ 44.45 north, and the longitude of same 114° 48! 44.53 west 
of Greenwich. The computed azimuth of the line connecting this point with the intersection 
of the 111th meridian and parallel 31° 20/ north, forming part of the boundary between the 
United States and Mexico, is at the initial point 71° 20/ 43.8 southeast, and at the intersection 
69° 19! 45.94 northwest, and its length 237.63565 English miles. The mean of eighty barome- 
trical observations at this point is 29.871 inches, — .020 for non-periodic error = 29.851 , the 
non-periodic error was obtained by comparison with observations made at San Diego. The 
height of this point above the level of the sea at San Diego is 156.3 feet ; its distance below the 
junction by the meanderings of the river is 27.9 miles, making the mean fall of the river be- 
tween these two points 4.26 feet per mile. 

The magnetic variation of the initial point in March, 1855, was 12° 37’ 30” east of north. 

As it was impossible to mark the exact initial point in the middle of the stream, Mr. Jimenez 
and myself established the first monument 3,164.84 feet distant from it, in the direction of the 
_ line, at its intersection with the meridian of the observatory. The azimuth of this monument is 
71° 20! 25” southwest. Monument II, of cast iron, and pyramidal in form, is placed on the 
edge of the sand plain, as this position is more permanent and free from the action of freshets in 
the Colorado. I give its astronomical position : Latitude 32° 29’ 01.48 north, and longitude 
114° 46! 14”.43 west of Greenwich. The azimuth of the line is 71° 19’ 23.18 southeast ; its 
distance from the initial point is 4,522.9 yards. This monument erected, everything was in 
readiness to prolong the line. An agreement was drawn up between both parties to facilitate 
the tracing and marking of the line by working conjointly. 

From the junction to Sonoyta, a Mexican and Indian rancheria, or village, situated near the 
middle of the line, two roads run. The first one, which we will now describe, crosses the desert 
west of the Sierra de la Gila, in a southeast direction, to a pass through one of its ridges leading 
to water-holes, called by the Mexicans, ‘‘ Tinajas Altas.’? ‘These are natural wells formed in 
the gullies, or arroyos, on the sides of the mountains, by dams composed of fragments of rocks 
and sand washed down by heavy rains; they are filled up during the rainy seasons, and 
’ frequently furnish travellers with water for many months of the year, being, in fact, their only 
dependence. There are eight of these tinajas, one above the other, the highest two extremely 
difficult to reach ; as the water is used from the lower ones you ascend to the next higher, pass- 
ing it down by means of buckets. It is dangerous to attempt the highest, as it requires a skil- 
fal climber to ascend the mountain, which is of granitic origin, the rocks smooth and slippery. 
Although no vegetation marks the place, still it is readily found. A variety of birds frequent 
the spot, principally the small, delicate humming-bird. The ‘‘palo de fierro’’ and the ‘“nalo 
verde’ grow near the base of the mountain. 

The distance to the ‘‘ Tinajas’’ is forty-five miles, over the desert plain already described ; 
the first twelve through the heaviest kind of white sand, and it is next to an impossibility 
for a train to pass over it, even by doubling teams—twelve mules to each wagon. Sixteen miles 
and a half further on you reach the ‘‘ Tinajas del Tule,” situated in the mountains of the same 
name, called so from the few scattered blades of coarse grass growing in their vicinity. The 
water here is found in an arroyo, walled in by huge high masses of granitic rocks, which present 
a peculiar appearance, as they lie in smooth whitish lumps huddled together in every possible 
way. The road winds through the ridges of this sierra for many miles, and then passes over & 
plain in an easterly course until it turns the southern base of the ‘Cerro Salado.’’ From this 
point it follows up the valley of a subterraneous creek, (at two points of which sweet, or slightly 
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brackish, water can be had by digging) to an Indian village called Quitobaquita, fifty-four miles 
from ‘‘Tule.’’ Midway between these two places is a low mezquite flat called ‘‘ Las Playas,’ 
containing charcos, or holes, which are filled during the rainy season with water. 

The second road from the junction, known by the name of the “‘ Cabeza Prieta’’ route, 
from passing near ‘‘ Tinajas,’’ in the mountain of that name, after continuing up the Gila 
for forty miles, leaves it and joins the first at ‘‘ Las Playas.’’ At Quitobaquita there are fine 


_ springs running for the greater part of the year. 


The road continues along the course of the subterraneous stream until you reach the Rancho 
de Sonoyta, thirteen miles and a half further on. From the junction to within a short distance 
of this place, a heavy road of one hundred and thirty miles, you look on a desert country. 
Near Sonoyta it is well covered with mezquite timber; in the valley, to the east of the town, 
there is some salt grass; but to the west, as far as the Colorado, scarce a blade is to be seen. 
A dull, wide waste lies before you, interspersed with low sierras and mounds, covered with 
black igneous rocks. The soil is a mixture of sand and gravel; the reflection from its white 
surface adds still greater torment to the intense and scorching heat of the sun. Well do I 
recollect the ride from Sonoyta to Fort Yuma and back, in the middle of August, 1855. It was 
the most dreary and tiresome I have ever experienced. Imagination cannot picture a more 
dreary, sterile country, and we named it the ‘‘ Mal Pais.’’ The burnt lime-like appearance of 
the soil is ever before you; the very stones look like the scorie of a furnace; there is no grass, 
and but a sickly vegetation, more unpleasant to the sight than the barren earth itself; scarce an 
animal to be seen—not even the wolf or the hare to attract the attention, and, save the lizard and 
the horned frog, naught to give life and animation to this region. The eye may watch in vain 
for the flight of a bird; to add to all is the knowledge that there is not one drop of water to 
be depended upon from Sonoyta to the Colorado or Gila. All traces of the road are sometimes 
erased by the high winds sweeping the unstable soil before them, but death has strewn a con- 
tinuous line of bleached bones and withered carcases of horses and cattle, as monuments to mark 
the way. 

Although I travelled over it with only four men in the most favorable time, during the rainy 
season of Sonora, our animals well rested and in good condition, still it was a difficult un- 
dertaking. Qn our way to the post trom Sonoyta we met many emigrants returning from Cali- 
fornia, men and animals suffering from scarcity of water. Some men had died from thirst, and 
others were nearly exhausted. Among those we passed between the Colorado and the ‘‘Tinajas 
Altas,’’ was a party composed of one woman and three men, on foot, a pack-horse in wretched 
condition carrying their all. The men had given up from pure exhaustion and laid down to die ; 
but the woman, animated by love and sympathy, had plodded on over the long road until she 
reached water, then clambering up the side of the mountain to the highest tinaja, she filled her 
bota, (a sort of leather flask,) and scarcely stopping to take rest, started back to resuscitate her 
dying companions. When we met them, she was striding along in advance of the men, ani- 
mating them by her example. 

On our return we had to ride to the ‘‘ Tinajas Altas,’’ forty-five miles, the first night to 
reach water; and the second one over sixty-three to ‘‘ Agua Dulce,’’ where we managed to 
obtain some - digging. During this time our poor mules plodded through the heavy sand 
without rest or food. 


It was over this country one portion of the new boundary line was to be traced ; the road 
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of which I have just spoken runs immediately along the line, and is the only practicable one 
connecting California and Sonora. 

Before completing the work immediately on the river, a party had been sent out to make a 
reconnoissance in the direction of the line, and principally to examine the country for water. 
Anxious to have no delay, as the hot weather was fast coming on, and the river-bottom having 
become so infested with mosquitoes as to make life unendurable and labor of any kind impracti- 
cable, we commenced prolonging the line without awaiting the return of the reconnoitring 
party. Mr. Phillips, in the performance of this duty, reached the Tinajas, but there found 
very little water, and what there was, difficult of access ; and, although directed to some 
new water-holes by a Papago Indian, still he only found sufficient to last a short time for a 
small number of men and animals. Mr. Aleman, of the Mexican commission, also endeavored 
to travel the road; but meeting the party first sent out, and hearing their report of the entire 
absence of water from the river to Sonoyta, was compelled to turn back. 

The escort and provision train likewise made an attempt, but it was found almost impossible 
to advance more than a few miles with the heavily-loaded wagons, My own success was little 
better ; starting from our camp with a light spring-wagon and six good mules, I managed to 
make twenty-five miles in twenty-eight hours’ constant travel ; an express then reached me 
from Mr. Aleman, informing me of the unfavorable account of the search for water. 

Not finding it feasible to carry out our plan of operations, the parties of both commissions 
retraced their steps to the Gila. Every effort had been made to prosecute the work, under the 
most trying circumstances, but we found it useless to contend against impossibilities. It was 
then agreed by Mr. Jimenez and myself ‘‘to cease operations at the west end, and to proceed 
along the Gila to the east end of the azimuth line, there to fix the point of intersection of the 
parallel 31° 20' north latitude with the 111th meridian west of Greenwich, and afterwards to 
trace the line from that point westward as far as practicable.”’ 

On May 5th both parties, American and Mexican, took the road leading up the Gila; this 
journey was a long and tedious one, our mules having been thoroughly used up in their service 
on the desert. During the whole winter they had had but scanty grazing, and to find any at 
all had to be driven ten miles up the Gila. As there are but three or four families of whites 
living on the Colorado, and those only in charge of ferries, they did not pretend to cultivate the 
soil and raise grain; and at the post they had only sufficient for their own use. For some little 
barley, shipped at San Francisco and brought round by water, I paid twelve cents a pound, and 
for hay one hundred dollars per ton. 

- The condition of our animals compelled us to make but short marches each day, to enable 
them to recruit. . 

As the road we followed has been travelled and reported upon by others, I shall not dwell 
long upon the subject. It continues the greater part of the distance in the valley of the Gila, 
occasionally leaving it for a few miles to go upon the sand plains bordering the bottom-land, 
or where hills jut into the water’s edge, such as ‘‘ Los Metates,’’ ‘‘ Lomas Negras,’’ or “ Lomas 
del Muerto,’’ either following round their bases or crossing them, The last named is really 
the only difficult place in the road, but a trying one for mules and wagons. It is 110 miles 
above Fort Yuma, and consists of steep, rugged, buttes, which, in a low stage of the river, can 
be avoided by crossing to the other side, but in high water must be passed over. Here are 

- several severe ascents and descents, one at an angle of forty-five degrees, where it is necessary 
to let wagons down by ropes; they are also covered with vesicular rocks, making them exceed- 
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ingly rough, The valley of this part of the Gila is the same in appearance as that of the Colo- 
rado; the soil seems to be more sandy, and contains more alkaline matter ; a white efflorescence 
covers nearly the whole surface. Little grass grows excepting in spots subject to overflow. 
The same freshet which molested us so much at the initial point here proved a benefit, as we 
were only able to find grazing where the river had risen over its banks. 

I have been told by those who frequently travel along this part of the river, that you may not 

__ be fortunate enough once in twenty years to find more than a little bunch-grass, and that only 
by driving your animals to the plains, four or five miles back from the river. By constant 
search, we discovered sufficient for our purposes. The growth does not vary much. For the 
first time, we see the ‘‘ cereus giganteus,’’ as it rises fifteen or twenty feet above the head. 

One hundred and forty miles above the junction we pass a place called ‘‘'Tezotal.’’ Several 
miles before reaching it you find limestone rock intermingled with seams of trap. Here the 
river makes a large bend to the north, and the road pursues a direct course over a jornada of 
forty miles without water, until you reach the Maricopa wells. After leaving these wells you 
again travel for twenty-nine miles’ along and occasionally touching the river; you also pass 
through several Indian villages of the Pimos and Maricopas. The former are further advanced 
in the art of agriculture, and are surrounded with more comforts, than any uncivilized Indian 
tribe I have ever seen. Besides being great warriors, they are good husbandmen and farmers, 
and work laboriously in the field. The women are very industrious, not only attending to 
their household duties, but they also work superior baskets, cotton blankets, belts, balls, &e. 
Their huts are very comfortable, being of an oval shape, not very high, built of reeds and mud, 
and thatched with tule or wheat-straw. They are the owners of fine horses and mules, fat oxen 
and milch cows, pigs and poultry, and are a wealthy class of Indians. 

The Pimos consider themselves the regular descendants of the Aztecs, and claim ‘‘Monte- 
zuma’ to have been of their tribe. One of their legends speaks of his leaving them on horse- 
back on his prilgrimage to found a new country. . As the Aztecs in all human probability never 
saw any horses until their introduction into Mexico by the Spaniards, this seems to be a fabrica- 
tion. The Aztecs, too, had a form of religious service, but thePimos to this day have none. 

As we journeyed along this portion of the valley of the Gila we found lands fenced in, and 
irrigated by many miles of acequias, and our eyes were gladdened with the sight of rich fields 
of wheat ripening for the harvest—a view differing from anything we had seen since leaving 
the Atlantic States. They grow cotton, sugar, peas, wheat, and corn; from the last two, 
parched and ground, they make a meal, which, mixed with water, forms a cooling and palatable 
drink. From the large emigration passing through they have learned the value of American 
coin, and you can use it in the purchase of anything. Encamping one day at the village of 
their principal chief, ‘‘ Cola Azul,’’ a swarm of them soon infested the camp, bringing different 
articles for sale or barter. In a short time we had laid in a large supply of corn, much needed 
for our poor worn-out mules, 

A little hillock stands near the village, used as a look-out, from which you have a beautiful 
view of rich cultivated fields. As Isat upon a rock, admiring the scene before me, an old 
grey-headed Pimo took great pleasure in pointing out the extent of their domains. 

They were anxious to know if their rights and titles to lands would be respected by our 
government, upon learning that their country had become part of the United States. 

From the Gila to Tucson—a military colony of the Mexicans on the extreme frontier—is 
a second jornada, seventy miles inextent. Near the middle of it you pass a detached sierrra called 
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‘¢Picacho,”’ or peak, an upheaval of volcanic rocks. Tinajas are here found which remain filled 
with water for short periods after the rainy season. 

Several miles before reaching Tucson you strike the bed of the Santa Cruz river, but the 
stream is subterraneous until you reach the town. The latter is inhabited by a few Mexican 
troops and their families, together with some tame Apache Indians. It is very prettily situated 
in a fine fertile valley at the base of the Sierra de Santa Catarina. Some fine fields of wheat 
and corn were ready for the sickle. Many varieties of fruit and all kinds of vegetables were 
also to be had, upon which we indulged our long-famished appetites. The Apaches, under the 
direction of the Mexicans, do most of the labor in the fields. 

Circumstances were such that my party and escort were compelled to remain encamped near 
this town for nearly the entire month of June. During this time we became the recipients of 
every attention and civility from Captain Garcia, who commanded the place, and from his 
family. We cannnot find words to express our thanks for their uniform kindness and constant 
efforts to make the time pass pleasantly. 

The month was judiciously occupied in repairing the train and recruiting the mules. Having 
learned previously on the Gila of the presence of the commissioner and the parties immediately 
under his charge at his camp near Los Nogales, sixty-nine miles distant from Tucson, my party . 
was directed to stop, while I continued on to have an interview with him. 

The road lay in the valley of the Santa Cruz as far as the “ Rancho de las Calabasas,’’ 
between high mountains. On the east are the Santa Catarina, with its top covered with lofty 
pines, and the Santa Rita rich in minerals ; and on the west are the Sierra Rica and the Sierra 
Atascosa. 

A fine specimen of meteoric iron brought from the Santa Rica is to be seen at Tucson, and is 
used as a blacksmith’s anvil. It is massive, and quite malleable. 

You pass through the towns of San Javier and Tubac, and the mission of Tomocacari. The 
first place has been ceded by the Mexicans to the Papago Indians. A beautiful church, with 
its exterior walls richly ornamented, carved, and stuccoed, and the interior handsomely deco 
rated and painted in bright colors, with many paintings in fresco, still stands as a monument 
to the zealous labor and religious enthusiasm of the Jesuits of the past century. - 

Tubac is a deserted village: The wild Apache lords it ever this region, and the timid 
husbandman dare not return to his home. : 

The mission of Tomocacari, another fine structure of the mother church, stands, too, in the 
midst of rich fields; but fear prevents its habitation, save by two or three Germans, who have 
wandered from their distant fatherland to this out of the way country. 

Leaving the Santa Cruz river at the rancho, and following up the pretty little valley of Los 
Nogales for several miles, brought me to the camp of the United States commissioner. It was a 
gratifying sight, and refreshing to the senses, as I traversed these valleys, to see them clothed with 
rich green verdure, and contrast them with the bleached barrenness of the Colorado and Gila. 

On my arrival, I found the observations for determining the latitude and longitude of the 
intersection of the parallel and meridian nearly completed, under the order of the United States 
commissioner, and, a short time after, a pyramidal monument of dressed stone was erected to 
mark its position. Atthis point Mr. Jimenez and myself again commenced operations, on the 26th 
of June, to trace and mark the azimuth line running westward. By this time there were some 
indications of the commencement of the rainy reason, for which we had been anxiously waiting. 
At any other period of the year it would have been impossible to attempt this section of the work, 
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as there is little or no permanent water in the neighborhood of or along the whole length of 
this line of two hundred and thirty-seven miles. 

Whilst the work was progressing, Lieut. Patterson moved with the escort and train from 
Tucson, via Tubac and Sopori, to Aribaca. Ojo del Agua de Sopori is a spring, twelve 
miles from Tubac, in a westerly direction ; it once irrigated the valley of the same name, which 
was cultivated by Mexicans. We found a solitary peach tree, loaded with fruit, and 

signs of acequias, relics of other days. The stream is a small and pretty one. A league from 
it, in the Sierra Atascosa, rich mines of copper, silver, and gold, are said to exist. Its mineral 
resources have not yet been thoroughly examined, on account of the Apache Indians. Only 
the night before reaching “‘Sopori,’’ a large party of them passed within a short distance of our 
camp, driving before them a drove of horsesand mules. Within a day’s ride of Tubac, through 
the ‘‘ Sonora Pass,’’ they have large herds of these, together with cattle and milch cows. 

Eighteen miles and a half from ‘‘Sopori’’ (an Indian name) you reach a deserted Mexican 
rancho, in the valley of Aribaca; the latter is narrow, lying east and west, and bounded by 
high granite hills, limited on the east by the Sierra del Pais. These are all said to be rich in 
mineral wealth. Within four miles, and south of the deserted rancho, are to be found large 
excavations made by men previously engaged in mining; piles of metallic ore lay near the 
springs where they had been engaged in smelting. 

The valley was mantled with rich green pasturage; immediately bordering it are hills 
covered with fine grama grass and a low growth of mezquite. - Numerous springs lie con- 
cealed among the tule, with here and there a willow or a cotton-wood to mark their localities. 
A mule trail runs south from this place to Tubutama, a small town in Sonora, crossing the line 
about thirteen miles from Aribaca, and within four miles of the ‘‘ Ojos Escondidos,”’ lying at the 
base of the sierra of that name. To the northwest is a range of mountains crowned with a 
high peak of solid rock, called by the Papago Indians ‘‘ Baboquivari,’’ or ‘‘ Water on the 
Mountain ;”’ in winter it is covered with snow and ice, although at its base lies the ‘‘ Tierra 
Caliente.’’ It is a most prominent and unmistakeable land-mark, and during the triangulation 
of the line was of the greatest service, as it could be seen from different points more than one 
hundred miles apart. 

The main escort and train remained in camp at Aribaca until near the middle of August. A 
few men, under Mr. C. Michler, were sent west to Sonoyta with supplies to re-provision the party 
on the line, and to make a reconnoissance of the road made by the wagons from Tubac to that 
place. Lieutenant Closson, with twelve men, formed their escort. Mr. Jiminez and Mr. Ale- 
man accompanied them, for the purpose of going to Quitobaquita to establish its astronomical 
position, according to agreement entered into with the United States commissioner. 

The sierras to the west were reported to be detached, and not continuous, so that, by winding 
around their bases, a good, although circuitous wagon road might be found ; between them are 
generally broad and level valleys. The heavy rains in that direction offered great hopes of an 
abundance of water on the road. - ~ 

Having shown the movements of the different parties, I return to the party on the line. This 
was necessarily very small on account of the anticipated scarcity of water. To reduce as much 
as possible the size of the pack-train, there were no more men employed than were absolutely 
necessary to do the work, without any regard to protection or defence against the Indians. 

Leaving the ‘‘ Potrero’”’ in the valley of Los Nogales, where my party had been encamped 
for a few days, we started for the monument at the intersection of the parallel 31° 20’, and the 
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111th meridian.- Our trail led up a pretty little valley towards the west for eight miles, when 
we reached the base of the ‘Sierra de los Pajaritos’’ (the Mountain of Little Birds ;) following 
up one of the arroyos or gullies of this chain, we were soon locked in on all sides by high hills ; 
the ravine through which we continued to wind for four miles became rocky, narrow, and 
difficult to pass, until we reached some small springs, ‘‘ Los Ojos de Alizos.’”” At this point we 
left the arroyo, and by clambering up a steep ascent gained the crest of the hills; riding or 
walking along it as best we could, and passing from hill to hill, each higher as we advanced, 
we finally reached the point: where the monument stands. The hill on the side of which it is erected 
is low compared to the high peaks in its immediate vicinity ; its locality is not easily discovered. 
Our instrument being placed in position, the azimuth of the new line (69° 19’ 45.9” northwest) 
‘was measured from a meridian established by assistant Clark; a large live-oak growing on the 
adjoining ridge was found to be in the direction of the line, and answered the purpose of a monu- 
ment, (No. XIX from the Rio Colorado.) Seftor A. Diaz, with a party, operated conjointly 


Bi with us in the’prolongation ofthis line. 


As if in response to our earnest wishes for rain, to be able to continue the work, we had 
Seip commenced our labors ‘before the. heavens poured down refreshing showers, which we 
saw with pleasure extended along the line. The commencement of the rainy season’ is in reality 
the beginning of: spring. The vegetation during’ the actual months of spring and summer is so 
parched by the excessively hot suns, that the country present the same appearance as is produced 
by the effects of frost in our more northern climates. The seeds seem to rest in the earlier 
part of the season, in order to germinate and beautify the autumn and winter. 

‘¢ The Sierra de los Pajaritos’’ is said to form part of the Arizone mountains, reported to be 
the richest in Mexico. Many specimens of copper, gold and silver are found on the surface, and 
they are no doubt rich in ore. The hills are covered with live-oak trees, and are overspread 
with a rich growth of grama grass; they are capped by masses of conglomerate rocks. Monu- 
ment XVIII, distant from XIX, a little over three miles, is situated on the same sierra. 

The country here presents a new aspect. - Powerful volcanic irruptions have at some earlier 
period of the world’s history produced great disturbances in this part of the earth. Strata of 
limestone once horizontal, are now curved and bent by the force of this action, and masses of 
igneous rocks have been upheaved through the fissures opened on the surface. Here you find 
granite rocks, and near them beds of trap; and not far from both, limestone; then again all 
fused in one conglomeration. It was impossible to approach the station nearer than three miles 
with the riding and pack mules; the instruments had to be transported by hand for that distance 

up a rugged hill covered with eehicular and scoriaceous rocks. 

Monument XVII is-placed on the ‘‘ Sierra de Sonora,’’ seventeen miles from XVIII. Three 
days were occupied in travelling this short distance. The trail for the first two was over almost 
impassable mountains; massive rocks and steep precipices constantly impeded the progress of 
and turned the party out of its course, making the route circuitous as well as hazardous; rough 
ascents were surmounted, steep ravines followed dove, and deep gullies passed ; the ite had» 
" actually to be dragged along. 

At the end of the second day the party found some small springs—‘‘ Los Ojos Escondidos’’—on 
the trail to Tubutama, and encamped.onthem. On the third, the trail was still over high hills, 
but not.so difficult 5 and some springs—‘‘ Los Ojos de Granizo’’—a short distance from the monu- 
ment, were reached. ‘The animals had become so injured and lame. by the sharp angular: rocks, 
that they had to be taken into Aribaca to be reshod, and many of them to be replaced by others. 
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VIEW FROM MONUMENT N° XIX, LOOKING WEST TOWARDS MONUMENT N° XVIII, IN THE PUERTO 
; DE LA SIERRA DEL PAJARITO. 
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__ A few feet south of the line is a prominent peak of the “Sierra de Sonora,’’ which serves as a 
_ good natural object to markit. A league from it are ‘‘Los Ojos de Granizo,’”’ (Springs of Hail 3 
their position is indicated by Monument XVI, erected on a hill two hundred metres to the north 
of them, as well as by some few willow and other trees. The soil is very rich in their neigh- 
 borhood ; the vegetation is profuse, and there is an abundance of fine grama grass; live-oak, 
and occasionally cedar, are seen on the hills. Whilst encamped here, heavy storms of wind, 
hail, and rain, were experienced; the valley where the party lay was so quickly flooded as to 
endanger all the camp equipage, as well as instruments ; tents were blown down, and many 
ticles carried away by the hurricane. Notwithstanding the inconvenience attending them, 
‘the rains were welcome, as they refreshed and cooled the atmosphere, which was oftentimes 
heated to 110° Fahrenheit. Some strange specimens of natural history were found at this 
ce ; among them, what is called by the Mexicans ‘El Scorpion,’’ a large, slothful lizard, 
in shape a miniature alligator, marked with red, black, and white belts—a hideous-looking - 
animal. The alicante and coralilla snakes were also caught, and added to the collection of 
natural history. 
Leaving Los Ojos de Granizo, our trail lay over a wide and rich valley, running north and 
south, and extending along the east base of the ‘Sierra Babuquivari.”’ Crossing it, brings 
you to the base of ‘‘ Sierra del Pozo Verde,’’ on which is erected Monument XV, a little more 
than nine miles from XVI. A trail leads round its southern extremity to Agua del Pozo Verde, 
_ (Green Well,) lying at the foot of the western slope, a little east of south, and about two miles” 
_ distant from the monument. Permanent water is found here; and, although a large number 
= a animals soon exhaust it, still it fills up in avery few hours. This is the site of an old 

_ tancheria of the Papago Indians. Numerous ‘‘metates’’ for grinding corn are lying about. 
: _ The grave of one of their chiefs, who had been killed by the Apaches, was found near camp. 
A thousand arrows were buried with him, placed there as a token that his death would be 
* avenged by his tribe. The Indians respect these graves, and the deadly threats which they 
Beesiain, and will not remove a single arrow from the number, although it is a warning of hate 

and hostility. 

The “‘ Sierra del Pozo Verde’’ is very high, and overlooks wide valleys east and west of it. 
It is of granitic formation, and covered with a rich growth of grass, and plants of various 
kinds. The swwarrow grows on it in abundance; also the Fonquiera and many varieties of 
cacti, bearing beautiful flowers. The fruit of the suwarrow is delightful; it is shaped 
like the. pomegranate, and when opened, presents the same beautiful carnation red; the seeds 
are very small and numerous, and of a black color; only the pulp and seeds are Be The 
Pimos and Papagos use it for food; also a small white cactus, which just peeps above the 
_ ground. Many antelope were seen about this place. The glare of our fires attracted a large 
‘number of rattlesnakes; the whole place seemed infested with them. We judged them to be 
a new species from their tiger-colored skins; they were exceedingly fierce and venomous. On 
_ the deserts of the Colorado we had often seen others with horns, or small protuberances above 
the eyes; and Dr. Abbott had taken from the body of still another species quite a number of 
_ small ones, among which was a monstrosity with two perfectly formed heads attached to one 
«neck. When you lie down on your blankets, stretched on the ground, you know not what strange 
_ bedfellow you may have when you awake in the morning. My servant insisted upon encircling 
a y bed with a reata of horse-hair to protect me from. their intrusions. Snakes a “are ene to 
have a eed r bi era to ominihinetn extremities of the hcg The } ais 
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chapparal cock, surrounds his antagonist, while asleep, with a chain of cactus thorns; when the 
preparations are all made the bird flutters over the head of the snake to arouse it to action ; the 
latter, in its vain efforts to escape, is irritated to such a degree, by running against the barrier 
encompassing it, that it ends its existence by burying its fangs in its own body. 

From Sierra del Pozo Verde we moved on to Monument XIV, on the “ Sierra de la Union,” 
sixteen miles and a half from the last. ‘The country between the two sierras was, as usual, a 
broad plain ; but there is a great contrast between the east and west portions ; the first seven 
miles were exceedingly rich, and covered with a fine growth of mezquite grass and underbrush, 
but the remainder of the distance was entirely bare of any kind of vegetation until we reached 
the base of the mountains, where we found the usual growth of palo verde, palo de fierro, cacti, 
&c. The bleached appearance of the soil, together with the excessive heat of the sun, reminded 
us of the Colorado desert. 

The sierra is of igneous origin, with a considerable mixture of lime. Its western slope, 
instead of having the arid and desolate appearance of the eastern one, was fresh and green. 
Crossing it, we encamped at its base, near ‘‘ Los Ojos de Yestas.”’ 

The next monument, XIII, is placed at the point of intersection of the line and the road 
made by the few wagons previously sent to Sonoyta, and not far distant from the ‘* Papago 
Rancheria de Cobota.’’ It is 11.8 miles from Monument XIV, and stands in a valley, limited 
by the Sierra de la Union and the “ Cerritos de los Linderos.’’” The boundary runs a few feet 
south ofa high peak of the former, and between two prominent horns of the latter, both posi- 
tions making good natural points of reference. This valley resembles the last in every respect. 
A deep gap in the mountain, near the Cerritos, affords a good pass, and the trail then goes out 
upon a broad plain, bounded on the west by the ‘‘ Sierra de la Nariz,’’ (Mountain of the Nose.) 
This plain is nearly level, and covered with low mezquite, and a few withered plants; its white 
surface, perfectly destitute of grass or of any verdure, gives it a dismal appearance. There is 
no water except in charcos, or ponds, filled by drainage after heavy rains. The same description 
answers for the country west of the Sierra de la Nariz, in the prolongation of the line, until you 
strike the valley of Sonoyta. Monuments were erected along this portion of the boundary, as 
follows : 

No. XII, on the east ridge of Sierra de la Nariz; No. X, on the west ridge; and No. XI, on 
the wagon road made by our supply train, passing along the narrow valley between the two ; 
from XIII to XII is 27.70 miles; XII to X, 4.3 miles. 

These mountains are masses of black igneous rock, and difficult to clamber up. The eastern 
slopes are gradual, but the western are perpendicular ledges. 

Monument No. IX stands on the Sierra de Sonoyta, 14.5 miles from X, and about one mile 
and a half north from the town of Sonoyta. 4 

We found encamped near Sonoyta, the small party sent forward with provisions. Their road 
had been a circuitous and a hard one. The sierras had proved disconnected, and running in 
parallel ridges from northwest to southeast, with small valleys between them. Not being able 
to pass with wagons through the rough gaps frequently occurring in the mountains, they 
managed to wind round the bases, which are short and abrupt. A westerly course was pre- 
served as much as the nature of the country would permit. Only a few small springs were 
discovered, and but one large well, regularly walled in by the Indians at Cobota. Had it not 
been for the heavy showers which fell almost everyday, it would have been impossible for the 
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party to have found sufficient water to supply their wants. At the time we reached there, Mr. 
Jimenez was engaged in observing for latitude and longitude at Quitobaquita, 

The valley of Sonoyta is not very wide, but affords pasturage for large numbers of cattle. 
Numerous springs course through it for short distances, and then sink into subterraneous chan- 
nels. These, together with the ‘‘ Ojos Escondidos,’’ “‘ Pozo Verde,’’ the well at Cobota, and the 
springs at Quitobaquita, furnish the only water on the line that can be relied upon ; nor are 
these always sure, as experience taught us. There is no timber within several miles of the 
settlement ; firewood has to be brought on the back of the patient burro. 

The town of Sonoyta is the door of the State of Sonora, from the California side. It isa resort 
for smugglers, and a den for a number of low, abandoned Americans, who have been compelled 
to fly from justice. Some few Mexican rancheros had their cattle in the valley near by. It is 


_ a miserable poverty-stricken place, and contrasts strangely with the comparative comfort of an 


Indian village of Papagos within sight. 
' The Papagos wander over the country from San Javier as far west as the Tinajas Altas. 
They were at one time a formidable tribe, and waged unceasing war against the Mexicans. 
Haying sustained repeated losses, they at length sought their God, who is said to dwell upon 
the high peak of Babuquivari, to ask his aid and countenance in their last grand fight with their 
enemies. They assembled their families and herds of horses and cattle within an amphitheatre 
enclosed by the mountain ridges, and battled it manfully for many days at its entrance ; but 
their God could not turn the fate of war, and they suffered an overpowering defeat; since that 
time they have been quiet and peaceable, 

We passed many deserted Papago rancherias ; they are generally situated some distance from 
water, as there seems to be a superstition about living near it; the women, who do all the 
labor, have to bring it in ollas, or earthen vessels, a long way, bearing it on their heads; they 


are compelled to keep very large ones filled, which are sunk in the ground, and capable of holding 


a great many gallons. his tribe is comparatively well off in worldly goods; they plant and 
grow corn and wheat, and possess cattle, and many fine horses. Nature supplies them with 
numerous useful plants which grow spontaneously ; from the suwarrow (Cereus Giganteus) and 
pitaya they make an excellent preserve by simply boiling the fruit down without sugar, and 
also a candy of the same material. They collect from a low bush growing wild, seeds called 
‘ Chie,’’ which are coated with a gummy substance ; placed in water these become partly dis- 
solved, and make a cool and refreshing drink, a refreshment much needed in that warm country. 
The women are better dressed than most Indian women ; they all wear skirts of manta or calico, 
covering the body from the hips down. They appear to be a good, quiet, and inoffensive tribe. 
A sub-tribe of the Papagos, called Arenefios, live on the salt lakes near the Gulf of California, 
and principally subsist upon fish. 

North of Sonoyta, and about forty miles distant, is a rugged serrated range of mountains called 
“ Sierra del Ajo,’’ represented to be rich in copper, gold and silver. A company was engaged 
in attempts at mining, but, from the scarcity of water, with little hopes of success. The great 
distance necessary to transport the ore on pack-mules before reaching navigation, will render 
their efforts futile and unprofitable. 

The section west from Sonoyta to the Colorado has already been described. In August we were 
enabled to complete that portion of the work, and although engaged upon it during the wet season, 
barely sufficient water was to be had for our wants, The heat had become so great as to compel us 
to operate entirely with signal-fires by night. Monuments are placed near Quitobaquita, Agua, 
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Dulce, Tule, and Tinajas Altas, to mark the boundary. The line runs a few feet south of the 
springs at Quitobaquita, north of Agua Dulce and Agua Salada, and south of the Tinajas del 
Tule and Tinajas Altas. The sierras on which these two last are located were troublesome 
to work on; their summits are so peaked as to make it difficult to find a place sufficiently large 
upon which to stand or placeaninstrument. Those who visited these stations to determine them, 
had to console theniselves by sitting up all night after their work was done, as there was not 
sufficient space to stretch themselves out. F 

The big horn mountain goats frequent this region, and the noise of their horns as they butt 
them together in fight is often heard among the rocks. 

Mr. Schott has made a large and interesting collection of botanical plants and of natural 
history, besides making careful examinations of the geology of the country ; he has also taken 
the views of the scenery along the line, which accompany this report. 

It was a happy day that witnessed the termination of the field-work. On the 25th of August 
both parties left Sonoyta for Altar, and thence via Santa Anna to Magdalena, in the State of 
Sonora. The tracing and marking and triangulation of the line having been completed, Mr. 
. Jimenez and myself compared at this last place the data for fixing the respective distances 
between stations, and the positions of the prominent topographical features of the country. 

The section marked ‘‘B,’’ (see Astronomical and Geodetical work,) shows the results of 
calculations of the latitudes and longitudes of points in the triangulation made to determine the 
‘azimuth line of twenty English miles,’ together with tables showing the lengths of iron rods, 
A and B, used for measuring the base line; tables for laying off the circumference of the circle 
having its centre at the junction of the Gila and Colorado, and radius of twenty miles; tabula- 
tion of results for the latitude of the initial point on the Colorado ; astronomical determinations 
of positions on the azimuth line between the Colorado and 111th meridian; and distances be- 
tween monuments. Tabulated distances along the routes in the neighborhood of the boundary 
line from the Pacific ocean to the Gulf of Mexico also accompany this report. 

At Imuris, a few miles from Magdalena, we found Lieutenant Patterson, encamped with the 
escort and train, having left Aribaca in August, and reached there via Tubac and Los Nogales. 
When at this last place, the Apaches, splendidly mounted upon fine horses, made a descent 
upon his animals and endeavored to stampede them. Although the Indians, in war-dress and 
uttering unearthly yells, dashed up within fifteen feet of the mules, then in excellent condition 
and well-rested, still their efforts were unsuccessful. 

At Imuris the parties of both commissions separated—the one to return to the city of Mexico, 
the other to cross the continent to the Gulf of Mexico, and thence to Washington city. 

I take great pleasure in reporting to the commissioner the very agreeable relations, both offi- 
cial and social, which constantly existed during a difficult work, with those gentlemen of the 
Mexican commission with whom we were so long and intimately associated. 

From Imuris we travelled the road up the San Ignacio river by Cocospera, a deserted mission, 
to the rancho de San Lazaro, where we struck the main southern emigrant road. If space per- 
mitted, I should like to dwell upon the rich valleys of the ‘‘Tierra Caliente’ of Sonora, the towns 
of Altar, Santa Anna, Magdalena, Imuris, San Ignacio, and Cocospera, through which we jour- 
neyed on our way home; upon their highly cultivated fields of grain and sugar-cane, irrigated 
by miles of acequias, and their gardens loaded with richly flavored fruit of the tropics as well as 
of the more temperate zones. At Magdalena we saw in the same garden, apples, peaches, apri- 
cots, pomegranates, figs, grapes, lemons and oranges. Leaving San Lazaro, we followed the 
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road, via Santa Cruz, Janos, and Corralitos, to El Paso, and thence took the southern route 
through Texas to San Antoniode Bexar. From San Diego, on the Pacific ocean, via Fort Yuma, 
Tucson, Santa Cruz, Janos, El Paso, and San Antonio, to Indianola, on the Gulf of Mexico, meas- 
ured by viameter, the distance is 1,727.32 miles. From San Diego, via Fort Yuma, Sonoyta, 
Altar, Imuris, Santa Cruz, Janos, El Paso, and San Antonio, to Indianola, the distance is 1,695.22 
miles.* 

My party arrived at this place November 30, 1855; a few days after, it was discharged, and 
the property belonging to the commission disposed of by sales. I reached Washington Janu- 
ary 10, 1856. 

To the officers of my escort, and to my assistants, I feel deeply indebted for their urbanity in 
all my companionship with them, and for their untiring efforts in the performance of their 
duties. 


Tam, sir, very respectfully, your obedient servant 
a ; ; N. MICHLER, 


Tieut. Corps Top. Engineers, U. 8S. Army. 
Major W. H. Emory, U.S. A., 


U.S. Commissioner. 


RECONNOISSANCE TO THE MOUTH OF THE GILA RIVER, FROM SAN DIEGO, CALIFORNIA, SEPTEMBER 11 
TO DECEMBER 10, 1849.—-By C. C. Parry, M. D. 

On the 11th September, 1849, the astronomical party of the United States boundary com- 
mission, detailed by Major W. H. Emory for the determination of the point of junction of the 
Gila and Colorado rivers, left the Mission San Diego, en route across the mountains. 

_ Amore direct course than that usually taken was concluded on, leading northeast by the 
Rancho Santa Monica, to intersect the road usually travelled at Santa Maria. 

Soon after leaving the mission grounds, we commence the ascent of the first rocky range, 
leading by steep slopes to a height of several hundred feet above the river valley ; thence, 
passing over upland terraced plains, to descend a broken slope on the opposite (eastern) side. 

The rock exposures show a form of porphyritic greenstone, of close, compact texture, and 
uniform bluish color. As exposed in the line of the river course, which lies to our left, it 
exhibits abrupt broken walls, through which the river makes its way, forming, near its exit 
from the range, a distinct fall of ten or twelve feet in a distance of two hundred yards. At this 
point commences the line of irrigating ditch, which formerly supplied the cultivated grounds 
adjoining the Mission of San Diego, distant two miles or more. The only traces of this 
aqueduct now remaining consist of broken patches of masonry, seen at several points along the 
right bank of the stream. 

This greenstone range, having an average width of two to five miles, terminates on the east 
in an open basin valley, bounded on its western aspect by granite rocks, whose grey, mottled 
appearance shows a marked contrast to the uniform bluish aspect of the porphyry range, 

Our route thence, observing a general northeast course, passes diagonally over the wide basin- 
valley below, reaching, at a distance of twelve miles from the mission, the Rancho Santa 
Monica. This rancho occupies the left bank of the upper San Diego river, attached to which is 
a very considerable section of rich bottom-land, capable of irrigation. The higher lands, and 
mountain slopes adjoining, furnish the requisite pasture ground to extensive herds of cattle and 


® The distance can be shortened and the road improved by following the line of Lieutenant Parke’s exploration through 
the new territory. ‘ W. 4H. E. 
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horses. From this point, continuing a northeast course, the main stream of the San Diego 
river is crossed; thence you pass up a more northerly branch, On this route we soon approach 
an immense mountain wall, lying on our right, and blocking up our way eastward. The ascent 
of this was accomplished at a depressed point in the general range, leading by a rude, unbroken 
track along the edges of a ravine. The general height of the ridge, some eight hundred feet 
above the valley, was at last attained by doubling teams, and frequent manual assistance. 
"Our route thence led along, and beyond, the line of broken valleys and irregular ridges, 
showing frequently depressed basins, over upland plains, to the Rancho Santa Maria. The 
rock exposure was quite uniform, being composed of crystalline feldspathic granite, coarsely 
grained, or showing occasionally a close sienitic texture. The computed height of the Rancho 
Santa Maria, above the sea, is 1 1353 feet. It occupies the western edge of an extensive upland 
plain, from which is distinctly visible towards the east, at a distance of fifteen to twenty miles, 
the broken line of the dividing ridge of this mountain range. 

On the northern border of this plain lies the lower course of the Rio Santa Isabel, flowing 
hence in an irregular western course, and finally forming the San Diegito river, which empties 
into the ocean some twenty miles above San Diego. The open plain is destitute of timber, 
being covered mainly with pasture growth. The California live-oak (Quercus agrifolia) grows 
on all the adjoining mountain slopes. Continuing along the line of the main road to Santa 
Isabel, being the same followed by General Kearny in 1846, the day before the battle of San 
Pasqual, a gradually increasing elevation brings us in the midst of the attractive mountain 
scenery of this portion of California. We here pass amid groves of live-oak, verdant shrubbery, 
and rich pasturage, set off in the back-ground by high rocky cliffs, or disclosing, in the 
distance, pine-fringed heights, distinctly marked against the clear sky. At Santa Isabel we 
éncounter a clear running stream, coursing through an open valley, surrounded by lofty mount- 
ains; those directly to the east form the dividing crest of the range. 

From this point there is a ‘ cut-off” leading by a direct east course, over the mountain ridge, 
which rejoins the wagon road at San Felipe. To this route, being least known, we shall confine 

our remarks. Passing then directly up the main course of the Rio Santa Isabel, we follow a 
plain bridle-path, which, passing by frequent ascents, at first steep and broken, amid rocky ex- 
posures of granite, soon expands into quite an open valley. This valley is bounded on either 
side by steep mountains, along the sides of which, as we proceed upwards, pines make their 
appearance. Our trail, crossing from one side to another of the lively brook dignified with 
the title of the Rio Santa Isabel, brings us into the main road, about six miles above the settle- 
ments, and near the dividing crest of the main ridge. Just below this is situated the rancho 
of a Mr. Williams. The country here has a fresh mountain look; the air is cool and bracing. 
The rock exposures at this point show a form of quartz granite, frequently imbedding crys- 
tals of tourmaline. 

The view from the higher peaks in this vicinity, reaching probably a height of 5,000 feet or 
more above the sea, is strikingly grand. We here overlook, to the westward, the broken mount- 
ain ranges stretching in a dim line seaward; to the east the descent is more abrupt, and the 
view shows the bare outline of the desert mountains, projecting in irregular spurs into the desert 
plain, or standing as isolated ridges in the dull brown expanse below. 

The descent from the ridge to the east is by abrupt pitches along the sides of a steep ravine, 
opening out below into a dry waterless valley ; this valley, thence expanding, forms the open 
plain of San Felipe, surrounded by dull ashy-colored mountains. 
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The distance, by this pass, from Santa Isabel to San Felipe, is twelve miles, while the wagon 
road between these two points is twenty-five miles, or more, in length. 

The geological formation exhibited along the eastern slope of the mountain range at this point 
shows a very sensible change, and in place of the usual forms of feldspathic or quartz granite we 
meet with a more prevalent character of micaceous granite, in which the scales of mica are fre- 
quently of large size, and very confusedly intermixed. With this also occur mica and talcose 
slates, traversed by quartz veins. At this point, then, we have an approach to the gold forma- 
tion, and in the section of country thus limited, exist the fairest prospects of mineral discoveries. 

The country thus characterized is, however, barren and desolate in the extreme; water is 
searce, and pasturage of the poorest description. Thorny cacti and arid shrubbery usurp the 
soil, not only of the mountain clefts, but also of the open valleys. At this point, indeed, we may 
say, the desert proper commences; for it is here we have the first appearance of the desert plants 
Larrea Mexicana and Fouquiera Splendens. 

On leaving the last rocky exposures to enter on the open desert plain, we pass some distance 
down the bed of Cariso creek; along the course of which are exposed the high bluffs of sand, 
marl, and clay, exhibiting a fine sectional view of the tertiary formation on which the desert 
plateau is based. At the point where the road leaves the bed of the creek, to mount to the 
desert table-land, some 150 feet above, fossil marine shells of Ostrea are found, and gypsum 
makes its appearance in extensive beds. The upper layer of the table-land shows a variable 
thickness, composed of water-worn pebbles, derived from the adjoining mountains. Near the 
mountain base, this plateau has a height of about 500 feet above the level of the Colorado river. 
The surface extends in a gentle slope towards the Colorado, or eastward, about the distance of 
twenty-five miles, where it reaches its lowest depression at the Lagoon or ‘‘ New river’’ basin, 
which is in fact a part of the extended alluvial tracts belonging to the Colorado river. 

The proof of this latter fact is seen in the barometric observations, showing a depression at 
this point, below the level of the Colorado river in high water, and also by tracing a direct 
connexion between the overflow of this latter stream and the appearance of water at New river. 


‘The numerous depressions found along the course of this alluvial tract have, moreover, all the 


character of the sedimentary soil of the Colorado bottoms, supporting, though more sparsely, 
the same character of vegetation, and showing, frequently, fluviatic shells, identical with those 
now found at lagoons and sloughs adjoining the river. 

_ This ‘‘ New river’’ tract also receives the drainage of a large scope of desert country, which 
is sometimes visited by heavy showers of rain. It retains this rain-water, and river overflows, 
for several months ; when both these sources fail, it becomes a perfectly dry bed, or contracts 
into quaggy saline marshes. 

When we stopped here, in thelatter part of September, eopious local rains had filled these 
lake reservoirs, which, with previous extensive river overflows, had enriched the soil and caused 
a rank growth of annual grama grass. This afforded a fine grazing camp for our animals for 
two months, 

Directly south from our camp at this place, and about eight miles distant, lies a high mount- 
ain range, having a direction nearly east and west. To the western and most prominent point 
of this range the name of ‘‘Signal Mountain’’ was given. This range is made up of a form of 
sienitic rock, associated with recent lava. Its surface is bare, and presents a forbidding outline 
of dark weathered rock, variously marked by furrows, and shows an irregular crest, gradually 


sloping towards the east. 
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Our route hence to the Colorado river leaves this depressed alluvial tract to the south, and 
passes again over the hard, gravelly surface of the desert table-land till we come upon the 
regular wooded bottoms of the main river. These bottom-grounds are everywhere bounded by 
a distinct line of the desert table-land, which forms bluffs 
of greater or less height. The character of these bluffs 
is often obscured by drifting sand, which is constantly 
encroaching on the lower tracts. 

This upper bottom-land is densely wooded with mez- 
quite, which here finds its most congenial soil, and 
spreads its thorny branches on all sides, forming im- 
penetrable thickets. To this higher level succeeds a 
lower surface of moist soil, supporting cotton-wood and 
willow, both of which extend to the immediate edges 
of the stream. 

In passing up the river on its right bank to the junc- 
tion of the Gila, we encounter a rocky ridge abutting 
directly on the river bank; thence rising inland into 
high rugged peaks, it forms the ‘‘ Pilot Knob’’ range. 
The character of the rock, as exposed on the river bank, 
is gneiss, having a distinct laminated structure. This 
character gradually passes into a form of sienite, com- 
posing tbe principal mass of the adjoining mountain 
ridge. 

The immediate junction of the Gila and Colorado 
rivers is marked by a formation different from any else- 
where noticed. It consists of rounded knolls, which rise 
from fifty to one hundred and fifty feet above the river 
level, and are strewn over with the erratic deposites 
belonging to the desert formation. Its internal struc- 
ture is thus in a great measure concealed. In the cleft 
made by the passage of the Colorado, just below the 
junction, the central nucleus is brought to view, and ex- 
hibits a form of epidote rock, occurring as an irregular 


glomerate forming the table-lands of the desert. 


Line of low-water mark. 


breccia, and showing evidence of internal disturbance 
below. i 

The Colorado river, below the junction, is barely five 
hundred feet across. The Gila, near its mouth, is one 
hundred and fifty feet wide. The depth of channel in each 
is very variable. 

The alluvial delta lying north of the junction of these 
two rivers is considerably below high-water mark. It 
thus furnishes soil suitable, for cultivation, and is occu- 
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. a 
ground thus irrigated is occupied by another branch of the Yumas tribe for cultivation ; the 
_ chief productions being maize, beans, pumpkins, and melons. 
At the time of our arrival, in the month of October, it was the harvest season. The river over- 
flows usually occur in the month of July. During the early part of the month of October the 


weather was oppressively sultry; the thermometer at 
mid-day frequently rising to 100° in the shade. The 
sky was remarkably clear, and the atmosphere extremely 
dry. During the month of November the air became 
sensibly cooler, especially at night; the thermometer 
sinking below 50° Fahrenheit. Heavy dews and fog at 
times, with cloudy weather and occasional showers, ren- 
dered the atmosphere more moist. Strong winds were 
frequent from the north, raising immense clouds of dust 
along the course of the river. 

The water in the river channel varied but little during 
our stay, occasionally rising several inches, in conse- 
quence of heavy rains, and again sinking to the ordinary 
low-water level. Along the sides of the cafion, through 
which the river passes, below the junction of the Gila, 
there is plainly seen a line of high-water mark, showing 
an elevation of twelve feet or more above the usual level. | 

The character of the soil adjoining the river banks, 
derived from the sediment of river overflows and the 
light material borne by winds from the adjoining desert 
plateaux, causes along the bed of the stream the frequent 
formation of shifting sand-bars. These are perpetually 
changing with the variable river current. The process 
of deposition and removal is thus continually going on, 
rendering the river bed exceedingly variable and un- 
equal in its depth and permanence. 

The view of the adjoining country from any high ele- 
vation discloses a scene of unqualified barrenness and. 
bleak sterility. The horizon is everywhere bounded by 
the bare outline of distant mountains, forming jagged 
ard serrated ridges, or rising into various-shaped domes 
and chimney peaks. Intermediate, stretches the broad 
and desolate table-land, with its dead-brown aspect ; 
while the more attractive river bottoms are seen clothed 
with a straggling growth of mezquite, or reflecting from 
turbid waters the overhanging willow and the lofty 
cotton-wood. 

On the 1st of December, having completed our obser- 
vations, we struck camp for our return to San Diego. 


‘The frequent rains of the previous month caused an 


abundanee of water at convenient points along our road. 
In the bottoms of New river our teams were compelled to 
drag over muddy tracks. The opportune supply of de- 
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sert grama grass, which made this locality the recruiting station for our animals during our 
stay on the Colorado, was now entirely exhausted. 

Leaving the wagon trains to follow out the ordinary road across the mountains, our 
advance party, under Lieutenant Coutts, left the wagon route at Cariso creek, to mount the 
height of the range, by a direct ascent, to the west. Following out at first a gradual slope by 
which we advanced towards a re-entering angle in the steep rocky range, we accomplished with 
ease nearly half the height of the mountain ridge. The rest of the ascent was literally climbing . 
up steep rocky slopes, or winding along rude ravines ; the height was finally gained, and was 
some 2,500 feet above the desert plain-below. Thence our route led by a gentle slope towards 
the west, passing along beautifully shaded valleys, watered by clear flowing streams, and brought 
us to the coast near the initial point of boundary on the Pacific. 


Major Emory’s Report Resumed. 


In 1846, I made a report of a rapid reconnoissance of the country here described by Dr. 
Parry. I preferred giving this description, taken from a different point of view, to reproducing 
my own sketch. 

Dr. Parry accompanied me under the first organization as physician to the boundary com- 
mission, and also undertook the duties of zoologist and botanist. In the summer of 1854, 
when the second commission was organized under the new treaty with Mexico, the same position 
was offered him, but was declined. The appointment was then conferred on Dr. OC, B. R. Ken- 
nerly. 

In the list of officers of the expedition, (given on page 24,) the name of Dr. Kennerly is 
inadvertently omitted. 

I cannot conclude the account of this part of the country, relating to the boundary, without 
some reference to a sad affair which occurred at the crossing of the Colorado, while the parties 
under my orders were engaged at that point, and which, at the time, excited much interest in 
the army and elsewhere. I refer to the death of the brave and accomplished Captain Thorn, of 
the army. 

In the fall of 1849, Captain Thorn was detailed to escort, with his command, from the 
frontier of Missouri to California, the collector of the port of San Francisco. As may be 
supposed, the march was full of difficulties. "When between Santa Fé and the Gila, the party 
was attacked by a force of Indians, which was gallantly repulsed by Captain Thorn and his 
command. 

Arrived at the Colorado, most of the party fagged out and dispirited, Captain Thorn was 
obliged to use extraordinary exertion in crossing it. There was but one boat; and with that 
zeal and hardihood which characterized this officer in the discharge of all his duties, he 
stripped off his uniform, and took the personal direction of the boat. After having crossed and 
recrossed repeatedly, in ferrying over his command, and the party he escorted, the boat sank. 
The captain, although a good swimmer, became entangled with a Mexican who was in the boat, 
probably in the chivalrous attempt to save him, went down, and was swept away by the current, 

I was at the time in my camp, distant one hundred and fifty miles, where a soldier 
came in and reported the circumstance, stating that the body had not been found when he 
left. I immediately despatched an Indian runner to Lieutenant Coutts, who commanded a 
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3 company of dragoons engaged in escorting a surveying party of the boundary commission, to 
turn out his whole force, and search the river to its mouth for the recovery of the captain’s body. 
He succeeded in obtaining it some miles below the crossing, where it was found by the Indians, 
and had it carefully placed in a coffiin, with the intention of bringing it to my camp; but in 
passing through San Diego, the officers of the 2d infantry, to which regiment Captain Thorn 
then belonged, who were stationed there, claimed the body, and took possession of it. 

Previous to setting out on the expedition to California, I applied to have Captain Thorn 
assigned to duty with my command. This and other considerations made me desirous of recov- 
ering his body and sending it to his friends; but I could interpose no claim over that of the 
on officers of his own regiment. I close this brief account of the circumstances attending the 
7 loss of a valued friend and brave brother officer by giving the letter of Lieutenant Coutts, which 
- accompanied his remains : , 
Camp Catnoun, Catrrornta, November 11, 1849. 
Masor: I have succeeded in making a box that will probably carry the remains of the 
lamented Captain Thorn to San Diego. In the absence of all material and conveniences for 
effecting this desired object properly, my carpenters have done better than I expected of them. 
I send the whole under the charge of Mr. Wiatt, a citizen, with one of my teamsters and a 
dragoon. They will procure a fresh team at Salvation camp, and should reach San Diego by 


the 23d instant. It will not, of course, be necessary for the teamster and dragoon to return. 
* ee * * * * * * * * * 


I have the honor to be, your obedient servant, 
He CAVE J. COUTTS, 


Pemey L:eutenant 1st Dragoons, commanding Escort. 
_ ‘Maj. W. H. Emory, i 


Commanding Escort to Boundary Commission, Camp Riley, California. 
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- Tatulated distances of routes along and in the neighborhood of the boundary line between the United 
States and Mexico, from the Pacific ocean to the Gulf of Mexico, measured by viameters, by 
‘Lieut. N. Michler, Lieut. Parke, and Assistant Chandler. 
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PREFACE. 
I, Cnasses oF OBSERVATIONS. 


The observations for the determination of the latitude and longitude were of two classes—the 
first being those which were made at primary stations with the largest instruments that could 
be conveniently transported by land; the second, those made at places of less importance, deter- 
mined by reflecting instruments, and by the transmission of chronometers from the nearest 
primary stations, or by flashes of gunpowder, observed simultaneously. Eighteen stations of 
the first class were established across the continent at the following places, named in their order, 
from west to east: 

1. Camp Riley, near initial point, on es Pacific coast ; 2. Junction of the Gila and Colo- 
rado; 3. On the Colorado, where the line leaves that river; 4. Quitobaquita ; 5. Los Nogales, 
near 111th meridian of longitude; 6. San Bernardino, near parallel 31° 20’; 7. San Luis 
springs, near parallel 31° 20’; 8. Agua del Perro; 9. Espia; 10. Carrizalillo, near parallel 
31° 47; 11. Frontera; 12. San Elceario; 13. Initial point of boundary on parallel 31° 47’; 
14, Cafion where the San Antonio road leaves the Rio Bravo ; 15. Presidio del Norte ; 16. Hagle 
Pass, (Fort Duncan ;) 17. Ringgold Barracks ; 18. Mouth of Rio Bravo. 

T do not enumerate the very many points of lesser importance determined by the sextant and 
chronometer, as no special notice is required of the means used in their determination. It may 
-be as well to state, however, that in all cases where observations were made for latitude with 
reflecting instruments, stars were taken, both north and south, and at altitudes as nearly equal 
as could be obtained ; and when local time was obtained by these instruments, stars were taken 
both east and west, of nearly equal altitudes, and as near the prime vertical as they could be 
found. In this way we attempted to avoid the errors arising from refraction and from the 
eccentricity of the instrument. 

In some cases, where I had direct comparisons with results obtained by the large instrument, 
T ascertained that the latitude of a placedetermined by the Gambey sextant in the proper hands, 
in a single night, might be relied upon to within 3” or 5”; and if the observation was repeated 
for two nights, the result might be relied upon to be within 2” of the true position. 


II. Lonerrupe. 


The longitudes of 1, 2, 4, 5, 10, 11, 12, 15, 16, 17, 18, were obtained by observations on 
the transit of the moon and moon culminating stars, with a telescope of forty-six inches’ focal 
length, by Troughton & Simms, of London, and with a smaller one of thirty-six inches’ focal 
length. Occultations were observed, whenever practicable; but, owing to the impossibility 
of obtaining corresponding observations, they proved of little value; indeed, but few were 
observable. Occultations are no doubt of the greatest value where corresponding observations 
at some established point are observed ; but for the general purposes of a survey, conducted in 
distant regions, they are not a sure reliance. They occur too seldom ; and to see the instant of 
immersion and emersion of a star requires great steadiness in the telescope, which in the field 
can be rarely obtained, owing to the Py of protecting the telescope from the wind, and of 
getting a firm support. 
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» After giving what I considered a fair trial in the field to all the methods now known, it was 
concluded to place the chief reliance on the transit of the moon. If, however, it happens to 
me to be again ia charge of extensive operations of the kind, I shall make some effort to 
improve the instruments for the observation of lunar distances. I am satisfied it is in that 
direction itinerant observers must look for improved methods and facilities in obtaining longi- 
tude. 

When the reflecting instruments are made so as to be placed more firmly and quickly in 
any given plane, and the methods of computing lunar distances are improved and simplified, 
it will be in the power of the observer any clear night, when the moon is above the horizon, to 
multiply his observations so as to obtain close results. The instruments in present use have not 
sufficient power to observe near contacts of the moon and stars; and in the attempts which 
have been made to increase the power of the telescope, the instrument becomes insupportable 
by the hand for repeated or nice observations. 

In all cases where it was not necessary to declare the result on the spot, as at those stations 
at the extremities of azimuth lines, and at stations such as the 111th meridian of longitude, 
which formed turning-points in the boundary, the longitude was deduced from corresponding 
observations made at Greenwich. In some few cases we obtained corresponding observations at 
the American observatories; but the observations were not sufficiently continuous at any of 
these last-named observatories to enable us to rely upon them. And I have here to repeat (what 
I have heretofore expressed to the American Association for the Advancement of Science) my 
obligations to Astronomer Royal Airy for the trouble he has taken to furnish the corresponding 
observations in MSS. before they were published at Greenwich. , 

In the personal account, mention is made of the agreement made with the Mexican commis- 
sioner to declare the 111th meridian, from computations based on the data afforded by the 
Greenwich Ephemeris,* before receiving the corresponding observations, This arrangement 
was a necessity arising from our isolated position near the centre of the continent, cut off 
from all intercourse except by expresses protected by armed escorts. To have awaited the 
‘reception of the corresponding observations would have detained us fully eighteen months, 
at great expense—a result not contemplated by either the United States or Mexican governments, 
and not contemplated by the treaty, which provided against any possible errors in the location 
of the line by declaring, ‘‘ that line shall alone be established upon which the commissioners 
may fix; their consent in this particular being considered decisive and an integral part of this 
treaty, without necessity of ulterior ratification or approval, and without room for interpreta- 
tion of any kind by either of the parties contracting.”’ 

The observations at 1, 11, 13, 14, 15, 17, were made by myself in person; those at 2, by 
Lieutenant Whipple; at 4, by Sefior Jimenez, first engineer Mexican boundary commission; at 
5, 10, and 16, by Assistant John H. Clark ; at 18, by Assistants Gardner and Clark ; and at 12, 
by Lieutenant W. F. Smith. At most of the stations the observations were carried through at 
least three lunations; but, it will be seen, the result was not changed materially after the 
first lunation. 

The longitude of the point where the boundary leaves the Rio Bravo was transferred from 
Frontera by triangulation ; and the longitude of El Paso and of No. 14 (the caiion) were respect- 
ively transferred from Frontera and San Eleeario by flashes of gunpowder simultaneously 


© When this agreement was mee no copy of the American Ephemeris had been received, nor was I aware it had been 
published. 
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observed. It was my desire to extend this beautiful and accurate mode of obtaining differences 
of longitude to many other stations ; but in a country without settlements, and. traversed by 
bands of savages who kill at sight, it was impossible to do so, as every party that went out had 
to be escorted by ten or fifteen armed men. 

Where neither of the above means could be resorted to, longitude was obtained by transmis- 
sion of chronometers from some established point. This method, so successful at sea, where 
the motion is uniform and smooth, has objections on land, principally the impossibility of 
moving chronometers without deranging the rate. Every method of transporting them was 
tried—on carriages, on foot, and on horseback ; and an ordinary spring-carriage was found to 
be the best. No test can be applied to check an error in determining longitude by the trans- 
mission of chronometers ; for even with three chronometers it is possible for all to be affected 
in the same way, though of course ndt in the same degree—that is to say, all may run, while 
travelling, too fast or too slow; and when you halt, may resume their former rates. 

The observations at the two stations 11 and 12—Frontera and San Elceario—being about the 
centre of the continent, and in a geographical point of view more important than any others, 
were combined to arrive at the results given. 

The longitude of Frontera from moon culminations, extending through four 

lunations, computed from the predicted place of the moon and moon cul- 

minating stars, given in the Greenwich Ephemeris for 1851—’52............. = 7 057 55*.3 
The same, after applying the correction due for corresponding observations 

made at Greenwich and furnished in MSS. from the Observatory at that 

place, is— 


For the 1st lunation, December and January, 1851-’52...... 7 06 11.38 
2d. BY January and February, 1852............ 13.34 
3d ee February and March, COTE Feneseens 14.73 
Adio pes! March and April, See Weveteet ‘3 12.48 
si Mowe i. casess RSs PAA, cyte mae Ri ae Bh Soeavadcqemectwepeusiens 7 06 12.98 
Difference due to COPrEction........0.snessssssessesssencvasstans Nadachanve scours 43 + 17.68 


The longitude of San Elceario deduced from observations on forty moon cul- 

minations, extending through three lunations, computed from the predicted 

place of the moon and moon culminating stars, given in the Greenwich 

Ephemeris for 1852 ..csssssecessvsvveseceeeeens setclatce ates nee Upbrhereee ota otha - T 04" 465.55 
The same, after applying the correction due for corresponding observations 

made at Greenwich, is— 


For the Ist lunation; January and February, WSEAS eee ens 7 05 02.52 

2d a February and March, CCIE Se vient i 04.31 

tp eb 1, April, C6 Naw cosees 03.44 

Mean......0. i corivenotncrRNnvaMn es dress Pa fa siatyne nists 7 05 03.42 

By combining these observations with corresponding ones at Cambridge, 
Mass., We get....ccecsseres seseseeneeeacanseeneerseceseensessaensesuasenseaseauaneacneaners 7 05 04.3 


Difference due to COrrection.....ssseceiersreverecnscsceseseeseestsarersecesapeaee: + 17.75 
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The coincidence between these differences is satisfactory. The computations were made by 
independent computers: the first, by Assistant J. H. Clark; the second, by Assistant J. 
O'Donoghue. The observations for the first were made by myself; those at San Hlceario by 
Lieutenant W. F. Smith. 

To give greater effect to the results, and to establish beyond the probability of future change 
the longitude of Frontera—which is about the longitude of the middle of the continent, and is 
a primary station on the survey of the boundary—an attempt was made to connect the obser- 
vatory of San Elceario with that of Frontera by flashes of gunpowder, and the following is the 
result, It should be observed that the Frontera here mentioned is not the Frontera of the old 
maps of North America, Frontera signifies a frontier town, but in this instance is the name 

given by its proprietor to a newly-constructed hut, built immediately on the ratification of the 
treaty of Guadalupe Hidalgo, at a point some eight miles above Hl Paso, where it was sup- 
posed the boundary under that treaty would leave the Rio Bravo. The difference of longitude 
between Frontera and San Elceario, observed by flashes on the nights of the 14th, 18th, 19th 
February, and 14th March, 1852, was found to be as follows: 


Ne 


Date. No. of observat’ns| Diff. of long., El Paso, ||No. of observat’ns|Diff. of long., San Elce- 
each night. east of Frontera, each night. ario, east of Frontera. 
1852. &. Men | 8s 

PAD, Ne cen cepeecnseneere 14 16. 03 13 1 7.16 
eo Oia we bis cite it eet aan 16 16.06 16 1 7.54 
Se Sees a beae col pe ook 12 15. 84 15 1 7.36 
March 14 .......--.------------ 12 15. 84 14 gay fe 
Mean of 53 observations — 15. 94 Mean of 57 observations —=1 7,30 


ee ee ee aa 


The difference of longitude by observations on the moon and moon culminating stars is 1" 
08'.58, which agrees with that determined by flashes within 1'.3. Now, assuming the difference 
determined by flashes as correct, and giving equal weight to the observations at each station, 
the longitude of Frontera will be diminished by 0°.65, and that of San Elceario will be increased 
by the same quantity ; so that the final result will be: 


Frontera, west of Greenwich......sucsssesseessseeees Re RRs“ e aeumeenete Be ro Sas Oot dees 
San Elceario ‘ Tea See ie eA aes SRDS: can canteen dese EScaht eledeibe 7 05 04°95 


The longitude of the observatory at El Paso erected by the Mexican commission, two hundred 
feet south and five hundred feet west of the Cathedral tower, was determined by flashes observed 
simultaneously by Sefior Salazar and myself on the nights stated in the preceding part of this 
article, to be 15°.94 east of Frontera; hence the longitude of El Paso, 7" 05" 56°.39. 

A discussion of the longitudes of the Presidio del Norte and of Eagle Pass, on the Rio 
Grande, shows a difference between the longitude obtained by using the Greenwich Ephemeris 
and that obtained by using the corresponding observations at Greenwich, to be in the first case 
+ 19*, and in the second +17'.1. Comparing these with the same quantities obtained at 
Frontera and San Elceario, made in the same year, it will be seen that there is a coincidence, 
showing that in this case the error in the predicted place of the moon is nearly uniform for the 
same year. 

- The difference between the longitudes obtained in 1849, those computed from data in the 
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Greenwich Ephemeris, and those obtained by corresponding observations at Greenwich, was 
pretty generally + 12°. This confirms the importance of a thorough revision of the lunar 
tables. The uniformity observable in these results shows, I hope, the probability of detecting 
the error, and eliminating or reducing it. 

I have deposited in the Department of the Interior two volumes containing, in tabulated 
form, all the individual observations and computations upon which the results obtained on the 
. boundary for longitude are founded. I give a leaf from these volumes, to show the manner in 
which the observations were made and computed. It has been suggested to me to present them 
for publication; but as each would make a volume nearly the size of the Greenwich Observa- 
tions, I have contented myself, in this publication, with presenting in tabulated form the sepa- 
rate results, and in two cases—at the initial point on the Pacific, and at the mouth of the Rio» 
Bravo—I have extended the table so as to show in detail the manner in which all the observa- 
tions and computations have been tabulated. It has been found convenient, also, to incorporate 
with these tables the computations by which the azimuth lines forming portions of the boundary 
were determined, 


III. Larrrupes. 


The latitudes of all the primary astronomical stations, except four, were determined either by 
myself or by Assistant J. H. Clark, with the zenith telescope. Two of the four excepted were 
determined by Lieutenant Whipple, the other two by Lieutenant Michler. I have placed in the 
Department of the Interior four volumes containing the individual observations and the com~- 
putations for the latitude of the primary stations. In regard to the publication of these 
volumes, the same remarks that were made above in reference to the longitudes apply here. I 
give a leaf from them also, to show the mode of tabulating and computing the observations: 

The tables attached hereto present a recapitulation of all the results for the latitudes of the 
primary stations, including the station determined by Lieutenant Michler, by circum-meridian 
altitudes of northern and southern stars observed with a sextant, and those determined by 
Lieutenant Whipple, by observing the transit of stars over the prime vertical. 

The method habitually used on the boundary for obtaining latitude—that by the measurement 
of the difference of zenith distance of stars near the zenith, and nearly equidistant, north and 
south—is now so generally used and approved as to make no particular notice of it necessary. 
It was first adopted by Captain Talcott, in 1835, on the survey of the Ohio boundary. It was 
resumed by myself on the northeastern boundary ; and some of my results coming under the 
eye of Professor Bache, he concluded to try it on the Coast Survey, and called on me for any 
suggestion I might have to make in reference to the form. I made the suggestions which 
resulted in the form in which the instrument is now made by Troughton & Simms, of London, 
and is that which I used on the present boundary survey. 

Attached to the table combining the results of the observations at each station is a table 
showing the correction applied to the places of stars, derived either from actual observations of 
stars at the Washington Observatory, and politely furnished for the use of the boundary sur- 
vey, or from the Twelve-year Catalogue of the Greenwich Observatory. 

A comparison of the results obtained by the zenith telescope, with the errors developed in the 
declination of stars of the British Association catalogue, will show the rapid march field 
operations have made, in point of accuracy, upon the observations at the fixed observatories, 


; | — 
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While the results confirm the excellence of the zenith telescope for field operations, they indi- 
cate the necessity of a more extended and accurate catalogue of stars. 


IV. Geoprtrc Mmasurement. ~- 


The azimuth lines were ascertained by observations on the elongation of Polaris, and the 
measurement on the face of the earth was made with several different instruments. Those in 
California with a transit by Ertel & Son, Munich; with a horizontal limb of fifteen inches 
diameter, graduated to read to 10’. The instruments used in tracing the parallel of latitude 
were a ten-inch azimuth circle, by Gambey, of Paris; two by Bruner; and one by Draper, of 
Philadelphia. Some of the barometers used were by Bunten, of Paris; but they were chiefly 
| made by James Green, of New York. They, together with the thermometers, were compared. 
with the standard at the Smithsonian Institution, both before and after being used. 

Tn tracing the parallels of latitude 31° 47’ and 31° 20’, and also in prolonging the azimuth 
a line across California, and from the Rio Colorado to the 111th meridian of longitude, it 
j frequently happened that it was convenient to take the meridians determined by the transit 
instrument, but most usually they were taken from the measurements of the elongation of 
Polaris. 


oO VY. TRactna THE PARALLELS. 


, 
| 
) 
, The parallels were determined by tracing a tangent to the prime vertical at any given point, 
P and measuring the ordinates to the parallel. The use of the tangent instead of the chord was 
preferred, because the measurement of the ordinates, confided to a variety of assistants, pre- 
sented always an increasing series, and was less liable to lead to confusion ; a precaution very 
necessary in a country where water is scarce, and where parties operating ths constantly to be 
on the alert against attacks of Indians. A general sketch of the stations established in latitude 
to trace these parallels is stated in the agreement with the Mexican commissioner, which will 
be found under the head of Personal Account, in Chapter II, and it is therefore unnecessary to 
: repeat it here. 
Great as were the embarrassments in other respects, the absence of trees gave us great facility 
in tracing these lines, and enabled us easily to correct errors resulting from producing long 
lines. 7 ‘ 
In the determinations of latitude along the same parallel, it will be seen we used the samo 
instrument, and, as far as practicable, the same sets of stars ; so we were quite certain of getting 
correct differences of latitude between two stations. In no case was it attempted to produce the 
_  4ame tangent in one direction more than thirty miles, and it was then always compared with 
____the tangent from the new latitude station. The parallel of latitude thus deduced by separate 
and independent operations seldom differed more than a few feet; and in no case was the dis- 
crepancy sufficiently great to make it necessary to retrace our steps. The tangents, being few 
in number, were generally laid off by myself, and prolonged by the principal assistant sur- 

 veyors, who were furnished with tables of ordinates and angles, which will be found in the 
appendix, that enabled us at once, and by simple measurements, to establish points in the paral- 
lels forming the boundary. 


VI. Comevrations. 


The computations were all made in the field originally, and subsequently revised in the 
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The observations made in California were computed in the field by myself, Lieutenant 
Whipple, and James Nooney. They were all subsequently revised by Professor Hubbard, and 
the new element of corresponding observations introduced into the computations for longitude. 
The observations on the Rio Bravo were computed in the field by myself and Assistants J. H. 
Clark and J. O’Donoghue, and revised in the office by Captain George Thom, corps of topo- 
graphical engineers, and Assistant C. N. Thom. 

The observations on the parallels 31° 47’ and 31° 20! were all computed in the field by Prin- 
cipal Assistant J. H. Clark, Lieutenant Turnbull, corps of topographical engineers, and As- 
sistant Hugh Campbell, and revised in the office by the same. 

The observations at the point where the line strikes the Rio Colorado were made and com- 
puted by Lieutenant Michler and Assistant J. O’ Donoghue. 


/ 


A. 


Determination of the line forming the boundary between the United States and the republic of 


Mexico, from the Initial Point on the Pacific ocean to the point where the “Gila river 
empties into the Colorado.’’ By Brevet Major William H. Emory, Chief Astronomer. 


This portion of the boundary consists of a straight line from a point on the Pacifit ocean, one 
marine league south of the port of San Diego, to the junction of the Gila and Colorado. The 
most obvious way of determining the direction of this line was to connect the two points by 
triangulation, and in this way ascertain their relative positions on the face of the earth, and 
compute the azimuth of the line joining them. But the character of the intervening country 
made it impossible to pursue this mode of operating when the time and means at the disposal of 
the joint commission were considered. Triangulation is the surest, but it is the slowest and 
most expensive method of surveying, even in old-settled countries, where the stations to be 
selected are easily accessible in wagons. In the country under consideration obstacles pre- 
sented themselves almost insurmountable. The whole distance, about 148 miles, may be 
divided into two nearly equal parts, differing in character, but both equally unfavorable to 
geodetic operations. The first, rising in steppes from the sea, and covered with spinose vege- 
tation, attains, in abrupt ascents, the height of five or six thousand feet in the short space of 
thirty miles. From this point, for about thirty miles, the country is occupied by a succession 
of parallel ridges, striking the boundary nearly at right angles, and separated by deep, and 
sometimes impassable chasms. It then falls abruptly to near the level of the sea. The 
remainder of the line stretches across the desert of shifting sand at the head of the Gulf of Cali- 
fornia, destitute, for the most part, of both water and vegetation. 

The following is the order in which are arranged the subjects embraced in the determination 
of the line: 

1. The longitude of Camp Riley, near the Initial Point. 

2. The longitude of Camp near the junction of the Gila and Colorado. 

3. The latitude of Camp Riley, near the Initial Point. : 

4. The latitude of Camp near the junction of the Gila and Colorado. 

5. Transfer of the latitude and longitude of Camp Riley, by triangulation, to the Initial 
Point. 
6. Azimuth of straight line from Initial Point, on Pacific, to junction of Gila and Colorado. 


i as eee eee 
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~ Numbers 1, 3, 5, and 6 are by myself. Numbers 2 and 4 are by Lieutenant Whipple. 

The tracing of the line on the ground was partly by myself and Lieutenant Whipple, but 
chiefly by Captain H. L. F. Hardcastle, corps topographical engineers. 

The computation of the azimuth of the line was made in the field. In this computation the 
earth was supposed to be a spheroid of revolution of the following dimensions, which are those 
determined by Bessel from all the measurements up to that time, (1849,) and the elements 
given by him were converted into English measure by adopting the following value of the 
metre, viz: 


39.6850 inches ; logarithm 1.5951741293. 
- Equatorial radius = 6974129.339 yards. 
Polar radius = 6950815.059 ‘“ 


I am indebted to Professor Airy for the observations at Greenwich for 1849; and for the 
recomputation of the longitude and the application of the correction due to the corresponding 
observations on moon and moon culminating stars, I am indebted to the assistance of Professor 
J. 8. Hubbard, of the National Observatory. f 


I, LONGITUDE OF CAMP RILEY, NEAR THE INITIAL POINT. 


The observations with the transit instrument have been reduced in the following manner: 

The equatorial intervals of the transit wires having been determined as accurately as possible, 
the imperfect transits were corrected, by applying to the mean of the observed wires the mean 
of their equatorial intervals, multiplied by the secant of the stars’ declination. 

For circum-polar stars, each wire was reduced separately, and the mean of the results taken. 
In the case of the moon, allowance was made for its motion by the method and tables of Bessel. 
(Tabule Regiomontane, pp. LIT and 537.) 

Denoting by a the constant of correction for azimuth of the instrument, by 6 the constant for 
level, and by c that for collimation, and by d the star’s right ascension, d its declination and « 
its zenith distance, and by ¢ the chronometer time of its transit, and by 4 ¢ the correction of the 
chronometer at the time ¢, we have the known formula— 


a=t+At+ asin. z. sec. d + b. cos. z sec. d+ ¢. sec. 0. 
If g denote the latitude of the observer, and if 


m = b, cos. y + a. sin. g, 
m = basin. Y — a. COB. ¢, 


the expression above becomes— 


: a=t+at+m-+n. tan. d+. sec. 0, 
or a=t+aAattm+(a-+c.) tan. d+ c¢. (sec, d— tan. 0) 


which last form has been employed in the reductions. 

In the observations at Camp Riley, c= o for nearly the whole series, and is small enough at 
all times to have no effect in the last term of the formula; in the other series, one or two cases 
occur where it has been necessary to take this last term into account. 

Where, as in the present case, only the right ascension of the body is wanted, the quantities 
A ¢ and m being constant for the evening, may be combined together, and then the last term of 
Vol. I——19 
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one equation, always small, and vanishing at no great distance from the equator, being intro- 

duced when necessary, and the requisite correction for the chronometer rate being applied, it is 

evident that but two equations are necessary for the determination of the unknown quantities. 

One is generally furnished by a circum-polar star; the other by the mean of the equations, 

corresponding to all the stars near the moon’s path, in order the more completely to remove all 
chance of constant error from the desired result. The equations being solved, furnish the 

quantities given below, and which have been applied to the observations. 

The first column contains the date; the second the name of the object observed ; the third 
shows the position of the instrument, (lamp east or west.) Next follow columns 4, 5, 6, 7, 8, 
9, 10, the seconds of observed transit, and column 11, the mean of the transit over as many 
wires as have been observed. Column 12 contains the correction to be applied to this mean 
for an imperfect transit; column 13 the correction for instrumental error, or the quantity 
(n=-+ c) tan. 0+ ¢. (sec. 0 — tan, 0,) the last term of which is generally equal to 0; and 
column 14 gives the correction of chronometer, and the constant term of instrumental correc- 
tion, or the quantity A¢ + m. 

In cases where a mean-time chronometer has been used, this column includes also the 
reduction of mean to sidereal time, the quantities in all the preceding columns being in mean 
time. In column 15 is given the sum of the quantities; in columns 11, 12, 13, and 14 are the 
observed right ascension of the object; and the last.column shows the tabular right ascension, 
taken in the order of preference from the Nautical Almanac, the Greenwich Twelve-year 
Catalogue, or the Catalogue of the British Association. 

The next step was to deduce the required corrections of the assumed ianasnee of the place, 
by comparing the observed AR. of the moon with that corresponding to the assumed longitude 
already determined very approximately by computations in the field. For this purpose, the 
tabular AR. was interpolated from the moon culminating list of the Nautical Almanac, using 
fourth differences, and it was found that the assumed longitude corresponded perfectly to the 
results from the uncorrected tabular place of the moon. But the extracts from the observations 

at Greenwich, given below, show a correction of the latter to be necessary ; and this being 
applied, the corresponding correction of the assumed longitude was determined and also applied. 


Constant values employed in the reductions. 


OBSERVATORY AT CAMP RILEY. OBSERVATORY NEAR JUNCTION OF THE GILA AND COLORADO RIVERS, 
Equatorial intervals of transit wires. Equatorial intervals of transit wires. 
4 j 
1, pay Ill. IV. Vv. VI. Wit, Lis rT TI. IV. Y. Vi, VII. 
8. S 8s & re % & 
+ Be 163 + 33. 971 + 7 165 +- 0. 29 -—i1%. “O92 — o. 089 —OSdl. ial. + 52.790 +4- 35.078 17,467 +.0.44 — 17.489 — 35.180 — 59.710. 
uk wares n-+e At+tm. n+te <At+m. 
& s. hem 8, & mM 8 s. m % 
July 27... ‘ *Sept. 5... 42.716 —2 25 29.02 |] Oct. 3.... — 1.339 "41.79 — 0,802 — 45.76 
28... , 24... 41.388 —2 94 54.55 ee eae t 39.05 — 0.199 — 49.99 
29.. A 27... +1.041 —2 24 47,68 _ +12 2.06 0.000 — 52.07 
30.. > 28... -+ 0.792 —2 24 45.66 _ + 31.52 0.000 — 54.11 
ee r 29... 11.195 —2 94 43/83 + 29.66 0.411 & | 55.17 
Aug. 2. ; 30 1,204 — 2 24 49/93 a ri) 0.000 — 57.31 
Meioces A Oct. 23... -- 0,934 —2 23 54,74 — 12.15 0.773 4-12 22.04 
~ 96. 6,32 1,471 —2 23 48.95 — 27.80 0,000 — 1 29,88 
ae 6.30 28... ++ 1.128 —2 23 40.42 — 29,86 | 0.000 — 1 32.22 
28.. 6.28 29,,.°-+1,764 —2 23 38.85 — 34.19 + 0.672 — 1 35.09 
29,. 5,87 Novy. 1... 1,764 —2 23 31,96 — 36.5 0.000 — 1 37.36 
Sept. Besse — a 613 1,84 Qive 1.764 —2 23 28.09 — 39.04 — 4,370 + 12 25.83 
— 2,427 0.49 Se 0.000 —2 23 22,54 — 41.56 | — 4.270 — 1 42,73 
' Ble = 1iga8 45.01 


* The value of A ¢ adopted for the mean-time chronometer being the complement of the time value, it becomes necessary to change the sign of (m + ¢.) 
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Longitude of Camp Riley: By William Hemsly Emory. 
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29.0 
15.2 
4.0 | 
82.0 | 23.0 
59.5 
Mi seen) gb8.8 
27.0 
36,5 
55.5-| 13.0 
52.8 | 11.2 
46.5 
3.0 


37.0 
25.5 
51.4 

1.0 
16.4 
10.8 
28.5 


50.0 8.0 
13.5 | 31.5 
48.4] 6.0 
21.8 | 40.0 


Beeeeeleeenee 


seeeee! 33-2 


| 56. 7 
30.0 
3.8 
vewves| 49.0% 


13.5 | 21.8 | 98.0 | 35.0 
30.5 | 58,0 | 96.5 | 54.5 
ssreee{ 99.0 | 57.0] 15.6 
8.5 | 27.0 
bs eal BOS 
a al 36. 5 


31.0 | 49.5 


‘m0 |... 97.0 
37.0 | 59.0 | 91.0 | 42.6 


22,2 | 49.0 | 9.8 |ecccesleesees 
* Observed by mistake for » Ophiuchi. 


13.2 | 32.5 
| 40.5 


We Us 


ss 


39,5 

1.0 
56.8 
22.4, 


56.5 
22.0 
56.0 
47.8 | 
33 0 
18.4 
58.8 
50.8 


6.5 
50.0 | 
36.4 
16 8 
8.6 | 


17.5 | 
44.5 


58.5 
27.0 


59.0 
51.0 
58.4 


8.6 
17.2 | 


58.5 
53.2 
46.0 


soenee 


15.5 
11.2 

4.5 
24.0 


57.2 
48.8 
31.6 


14.8 | 31.6 
6.4 
50.0 


23.6 
52.0 
59.0 
16.0 
40.5 
35.5 

2.8 
12.0 
31.0 
29,2 
22.5) 
37.5 


51,0 
10.0 
47.5 
15.5 |. 
53.0 
20.5 
30.0 
48.0 
AVS 
40.0 
55.0 | 12.0 


26.5 
50.0 
24.0 


vate 


42.0 
22.8 
34.0 


seteee 


teeeee 
serene aus en 


4.5 | 26.8 | 48.0 


4.4 24.5! 18 44 19, 


}{ Instrument reversed. 


CORRECTION FOR— 
MEAN OF ath) ] ae = 
0Bs’p wires) Imperfect | Instru- Chronometer.) _ 
transits, | ment. | 
| hem. ss M.. 8 8 8. 
MALSE SWAT ty aes nce. 0001 4+ 11,14 
14 42 23.67}...00cseee 0.00 = 
15 2 57.33) — 98.66 0.00 11,96, 
15 8 52.13) — 8.63 0.00! 11.97) 
15,86 89.37]...ecceee. 0.00 11.99, 
15 45 BM 0.00 11.99 
15 36 99.10)......00.41- 0.04 + 12.49) 
15 45 12.70) — 8.88" 0.00 12.49 
15 51 87.59] ...sceees 0 00 12.49 
15 56 20 96).......045 0.00 12.49 
BG) 6105.97 dcwsenepa 0.00 12.50 
16 19 58.74) ..ceec eee 0.00 12.50; 
16 32 40.53)......006 0 00 12,50 
7 1s 17.67, (0.00 12.51) 
16 41 43,98} — 3.06 0.00) 12.47) 
17 227.00) — 17.67 0,00 12,47) 
16 32 34,83) - 5.95 0.00; + 12.45 
Mis SS LOUL wae tiess 6 0.00 12.45 
17 32 40,53) ..eeec eens 0.00 12.45 
16 32 40.50}....00-066/ - 0.25] 12.91 
17 7 35,92 — 0.20 12.20 
18 24 27.87]... + . 0.28 12.19 
18 32 35,00) — 54.57|— 0.63 12.19) 
15 86 40.34|.ccc000c-|— 0.09 “oe © a7 
15 56 30.00 + 0.28 11.76 
16 6 15,87)..cseese0e| 0.05) 11.76 
17 52 56.80/...506060. — 0.78) + 12.69) 
18 442.78 — 9.14) + 0.24 12.68 
18 23 35,92) —2 23.97) — 10,48 12,63 
18 24 26.00] 12 57.32] + 12.96 12,63 
18 44 29,92] — 10.191 — 0.41 12.63 
16 58.17.93) .sserese0n)'— 0.15 12.63 
19 12 44.86}......0066/ + 0.20 12.63 
19 31 54.21 ..ceerevee| 0.19) 12,63 
19 49 21,92] — 8.87] + 0.18 12.63 
20 9 11,07|..ce00r00e| + 0.19 12.63 
2020 4.40]....s000004| + 0.21 12.63 
20.44 20.31|...seee08) + O11 12.63 
20 911.74) — 3.52] ++ 0,18) + 10.87 
20 9:95.24) — 3.5314 0.18 10.87 
2020 6.14)....060005) $+ 0,96 10.85 
20 55 12.85] + 27.30] + 0.99) 10.83 
21 125.30] 4+ 0.07) + 0.92) 10.82 
BI WSS TA elas d|t— Bs 78h eo 9, 
17.26 54.43|..,...0005|— 1.02 9.9 
17 34 24.67 — 9417) + 0.31 9.9) 
17 50 17.63) 4- 9.32] + 0.35 9.97 
17 53 40.08) — 41.10); — 0.98 9.97 
18 4 54.60| — 18.28) 0.30 9.97) 
1821 16.00, — 0.37| -- 13.1 9.96 
18 18 32.50, £8 51.47] 4 16.30) 9.96 
18 91 42.70)....00....,— 0.63) 9.96) 
Sa = 0.51} 4. 9, 


OBSERVED 
AR, 


Ie Mee, 8 
14 38 24.55 
14 42 33.81 


15 2 33,63 
15 8 55.47 
15 36 51.36 
15 45 15.99 


15 86 51,59 
15 45 16.31 
15 51 50.08 
15 56 42.45\ 
16 6 28.47 
16 19 11,24 
16 32 53.02 
17 1 45.66 


16 41 53,39) 
WW 221.80 


16 32 53 23) 
17 1 45,54 
17 32 52.98) 


16 32 52.96 
17 7 47,92) 
18 24 40.34 
18 31 51,99) 


15 36 52,01 
15 56 42,04 
16 6 27,68 


17 53 8,15 
18 4 46.51 
18 21 14,10 
18 27 48.91 
18 44 31.95) 
18 58 30.41 
19 12 57.69 
19 3L_ 7,03 
19 49 25.86 
20 9 23,89 
20 20 17.24 
20 44 33.05 


20 9 19.27 
20 9 42.77 
20 20 17,25 
20 55 51.27 
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TARU- 


LAR 
AR. 


s 
24.61 
93.74 


55.00 
51.69 
16,14 


51.67 
16.13 
42,04 
28.16 
11.87 
53.11 
45.80 


seneee 


53.08 
45,78 


te eeee 


53,07 
47.85 


seneee 


51,95 


51,62 
41,99 
28,12 


8.26 
46.69 
13.50 
52.21 
32 72 
30.65 
57.54 

6.73 
25,81 
17.31 
33,08 


19,19 
43.06 
17.29 
50.99 


QL 1 BG.4ll..000 


17 1 39,32 
1727 3.39 
17 34 25.79 
17 50 37.27 
17 53 (7,99 
18 4 46,59) 
18 21 12,41 
18 27 50.23 
18 31 52.03) 
18 44 32.93) 


39.09 

3.27 
25,70 
37.25 

8.22 
46.68 
12.95 
52.92 
51.91 
32,71 
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Longitude of Camp Riley—Continued. 


CHRONOMETER TIMES OF TRANSIT. | CORRECTION FOR— 
DATE. | OBJECT. LAMP.) 1 - | | MEAN OF fa me 1° #5. ok Lee OBSERVED TAaRU- 
> wR | I [| i, | IV.) V. | VE. | VIL loss*p wires Imperfect} Instra- (Chronometer. ALR. ae 
| . ) transits. ment. | 
ea es oe | ES Ss SS eee See ee ee jC S 
1819. | : 4 Noite Ss. Lr s. s. Amin | ms a «lame |e 
Aug. 19") ¢ Urse Minoris...| W. |....--| 20.4 | 97.6 | 34.8 | 49.4 | 49.0 56.0 | 17 238.37 —1 3.51/ — 6.99 + 7.47, 17 1 35.34 38.61 
| B Draconis ...0--) 92.6 | 0.4 | 28.0) 56.4 | 24.4 | 52.4 | 90.4 | 17 26 56.87) .0.ee040-] — 1.93 7.47 1797 2.61) 2.86 
'58 Ophiuchi.. . | 40.4 ae 17.4 | 35.6 | 54.0 | 29.4 | 17 34.17.30 .....0...| + 0.37) 7.47, 17 3495.14 25.53 
4 Sagittarii.. ; abet 28,6 | 47.2 | 6.0 | 95.0 | 17 50 28.86......2...| + 0.4% 7.47, 17 50 98,75, 37.09 
#:Sagittarii. 2.0 | 90.4 | 38.8 | 57.2 | 15.4] 33.2) 18 4 98,71)......-.2.] + 0.37) 7.471 18 4 46.55, 48.53 
6 Urse Minoris. ..| | esese] 41.6 | 30.4 | 16.6 | 3.8 | 49.2/| 33 4| 18 23-40.00 —9 93.92 —" 15.96 7.47, 18 21 7.59, 8.20 
2 Aquile..........| Jacteeelescees|sesees[enenee] 40.4 | 58.0 | 16.0 | 18 59 58,13 — 35.10, — 0.93 7.47, 18 59 30.27, 30.53 
| 3 Aquite.. .| |37.0 | 14.0 30.8 | 48.0| 5.6 224/ 38.8| 19 17 48.09, =. mn 7.47 19 17 55.51 55.54 
y Aquile.........| 7) 8.4} 26.0 / 43.9] 0.4] 18.0 | 34.6 ae tie 7.47 19 39 7.61) 7.38 
| @ Aquile.........! | 98.6 /%5.5| 3.2 | 20.4} 37.6 | 548 c=, OI 7.47, 19.43 97.63 97.48 
a2Capricorni. ....| 19.0 | 38.0 | 53.8 11.2 | 28.5 | 46.0 + 02 7.47) 20 9:18.89 19,20 * 
a*Capricorni. ....| | 43.0 | 10) 18,0} 35.2) 52.5) 9.0) + 02 7.47, 20 9 42.90 43.07 
a Cygni.... | 2.0 | 26.0 | 50.0) 14.0} 38.0| 2.4 — 0.94 7.47/20 98 29.68, 20.11 
61° Cygni.. | 59.6 | 92.0 | 49.8] 4.8 | 26.2 | 48.0 —. 0.74 7-47, 21 0-11.45 11.07 
2 Cygnis......5..-| 27.5 48.0} 3.0} 96.8) 48.0] 6.0 =F. 7.47) 2 6 99.85 39.59 
Capricomi......| 51.4 | 9.5} 26.4| 44.8| 3.0} 20.6 | 38.0 | 21 13 44.81) - + 0.90 7.47) QL 13 52.58 52.67 
| ; ; i 
96 | q Ophinchi.......) W. | 45.5 | 3.0 | 90.5 | 38.4 | 56.0 | 13.5 | 31.517 138, + o.sil + 6.3217 a 45.42 
a Herculis. ......| 49.0 | 6.8 | 23.8 | 41.8 | 59.5 | 16.8 34.5 | 17 7 41.74. = 0.48 6.99 177 -47.58 47.47 
| Moon, ist L.... | 7.0 | 95.4 | 43.5 | 2.0 | 90.9 | 98.4 | 57.0 | 1713 1.89 --n0» “| + 0.60, 6.92 17 13 8.85.00... 
58 Ophiuchi........| 2.8 | 41.4} 59.8 |...... ae 17 33.55.00 + si + 0.73 6.32 17 34 24.96 25.42 
po Sagittarii. seceeeleoveee] 91.5 | 39.8 | 57.8 |......] 94.2 | 18 453.9 — 13.68 + 0.71) = 18 4 46.67) 46.43 
X Sagittarii. | 37.8 | 57.0 | 16.0 | 35.0 53.8 | 12.5 31.4) 18 18 34.80..... + 0.88 6.32 18 18 42.00 41.65 
a Lyre .... 141.5) 35 | 24.5] 46.5 8.4 | 30.0 | 52.0 18 31 46.63. ~ 148 6.32 18 31 51.47 51.55 
viSagitiariinss.s...) 36 | 22.0 | 40.0 | 58.6 | 17.5 95.5 | 54.0 18 44 58.74). En 6.22 18 45 5.84 5.73 
2 Aquilz......... | 4 | 0.5 7.0 | 24.5 | 42.0 59.5 | 17.0 | 18 58 24.56.....00004.) — » 0. 6.32, 18 58 30.43 30.45 
27 | 9 Ophiuehi. .....| W. | 45.8 | 3.0 | 20.8 | 98.0 56.0 | 13.6 | 31.5! 17 1 38.38 sescsseess ae - 6.30, 17 neal 45.40 
49.0! 6.5 | 93.8 | 41.5 | 59.5 | 17.0 | 34.4/17 7 41.67. et 5 6.30, 17 7 47.27) 47.45 
4.4! 1.5 | 90.4] 39.0] 58.0 | 16.8 | 35.4 17 12 39.07. E Sarit 6.30) 17 12 46.62, 46.74 
99.6 | 17.0 | 340 | 51.5 9.5 | 28.5 | 43.5 17 7 51.66). — 6! 6.30) 17 27 57.35) 57.36 
23.0 | 41.0 | 59.4 | 18.0 | 96.5 | 54.8 | 13.0 | 17 35 17.96, + 1.06 6.30) 17 35 95.32, 95.40 
4 Sagittarii........) 33.5 | 52.5 | 11.0 | 29.4 48.0 7.0 | 95.4 | 17 50 29.54. + 119 6.30) 17 50 37.03, 36.97 
Moon, Ist L ....| 33.0 | 51.4 | 10.0 | 28.2 47.0 | 5.4 | 22.6 | 18 428.37 a0: 6.30, 18 ae 
d Sagittarii.......! 37.5 | 56.8 | 15.0 | 34.0 | 53.4 12.0 | 90.5 | 18 18 34.17..4..4.) + 1.28 18 18 41.75 41.84 
E Aguilenssessseee | 82.0 | 49.4) 7.2] 25.0 22.5 | 59.8 17.8 | atieex He osoe'— 9 G.85) S88. a 30.43 
28 | p*Sagittarii.......) W. | 44.0 | 2.6 | 21.8 | 39.2 57.0 | 16.0 | 34.0] IB 4 $9.99).....00..41 cad + 6.28 18 446.97 46. 46.40 
d Sagittarii...,...| vesee| 56.6 | 15.2 | 34.0 | 53.2 12.5 | 90.5 | 18 18 43.67 — 9.454 1, 6.28 18 18 41.56) 41.62 
pS | | 41.2| 3.4) 95.2/ 46.8! 9.0| 90.6) | 8.5] 18 Si 46.96) occ easach =) A, _ 18 31 51.46) 51.51 
Moon, Ist L.....| 34.0 | 52.2 | 11.0 | 29.4 | 48.0 6.0 | 18 5620.10 + 993 + 0. |18 56 38.97)...00 
x Sagittarii...,....] “[......] 6.5 | 24.0| 42.4] 0.5]... }19 033.954 9.14 4 0, a 19 0 49 64) 49.46 
y Aquile.........| 9.4 | 26.8 |......}..coee] -eenesferoees| sevens) 19 38 18.10 + 43.25 — 0, 6.28 1939 7.94 7.28 
09 | 4 Sagittarii.......) E. | 33.4 | 52.4/ 11,0] 29.4/ 48.9] 6.8 | 95.2 17°50 99:81) oeccvesd e. “ty 5.87] polyp hetis - 
p*Sagittarii......- nape | 9.0 | 21.4 | 99.4 | 58.0 | 16.5 | 3.8 18 4.39.51... ..00..) + 0.69 5.87, 18 4 46.07, 46.39 
d Sagittarii....... 38.6 | 57.0 | 16.0 | 34.6 | 59.6 | 12.5 | 31.5 | 18 18 B.S ..eeeee) P 0.85, 5.87) eedss 41.61 
BRL sas cote | 2.0 4.0 | 95.0 | 47.2] 9.4 | 31.0 | 53.0 | 18 31 47.37)..........); — 1. os 7) 18 3L 51.82 51.59 
o Sagittariie.....)  |eeeses| 57.5 | 16.0 | -..e.[eeecceleceeee| 99.0] 1855 34.17) 0.00 4 on 87, 18 55 40.76 40,62 
2 Aquile......... severe |senene|evsnes] 95,2 | 42.6 | 0.0 | 17.5 | 18 58 51.32 — 25.39 — 0, = | 18 58 30.44 30,41 
p Sugittarii........ set bat 99.8 | 51.2 |eoecesfecectforosce 19 12.94.55 4 95.92 4 0.58 5.87) 19 12 57,92 57.37 
6 Aquile.......... 57.8 | 15.2 | 91.8 |......| 6.5 | 23.2 | 40.0 | 19.17 49.08 0.00, — 0.09 5.87 19 17 54.86 55.44 
y Aquila ......... | 9.5 | 27.0 | 44.0] 1.8 | 19.2 | 36.0 | 53.2 | 19 39 1.58 seeees ees er” 5.87, 19 39 7.08 7.28 
Moon, Ist L..... | 56.8 | 15.4 | 34.0 | 52.6 | 11.5 | 30.0 | 48.0 | 19 48 52.61)........4.) + 0. 5.87) 19 48 59.05... 
a*Capricorni...... j 21.0 38.0 | 56.0 | 13.5) 91.0 |......| 6.0 | 20 9 nod 4 5.83 + 0.41 5.87 20 9 19.69 19.15 
a®Capricorni...... 44.5) 3.2} 90.2] 37.6 |...... vesees) 29.520 997.00 + 10.51 + 0.41 5.87 20 943.79 43.02 P 
B Capricomi......| 34.8 | 52,4 | 10.0 | 297.6 | 45.0 | 3.0 20.6 | 90 12.97.63 ....,....., + 0. 5.87 20 12 33.98 34.12 1 
€Cygnts. cose cask | 3.3 | 97.0 | 50.0| 15.0| 99.2| 3.5 “87.5 | 2098 15.07)... senses ae? _ 5.87, 20 36 19.18 20.02 
30 | p*Sagittarii....... 45.2 | 3.5 | 21.5) 39.8 | 53.2 sige saet vn 4 99.89....s.0000] 0.80 + 5.4818 4 46.17) 46.97 
& Urse Minoris.,. fev 57.5 | 46.5. |-.0ee+] aeoee We Bb 18 14 2.00 +7 11.69 — 35, 5.48, 18 21 5.03 4,22 
@ DYE sice vavsas 42.6! 4.8] 26.0! 47.8} 98] 31.0! 53.0! 18 31 47.86),.....00001 — Pas 5.48 18 31 51.67 51.47 


* Instrument reversed. 


- 
CORRECTION FOR— 


| 


! 
VI. | VII. ons’» wines| Imperfect Instru- (Chronometer. 


& | hem & ° Ml. % 
59.0 | 19 32 28.62} — 26.69 4+ 0.66) 4 3.97 
55.8 | 19 39 3.83)...00se004 — 0.40 3.97 


15.4 | 19 43 23.50 
14.5 | 19 49 21,17).......2.4] 


t 
| 
; 3.97) 
} 3.97, 


3.97) 


e + 1.98, 
48.4 | 19 12 54.91 4 1.96, 
44.4 | 19 17 53, _ 1.95, 
57.8 {1939 5.72... — 1.94) 
17.4 | 19 43 34,40) — _ 1.95) 
16.4 > 1.93 
92 Le 1,92 
33.0 | 20. 9 40.2 a: 1.2 
13.5 | _ 


1.99) 
1,89) 
1.87, 
1.85 
1.84) 
ee 81 
‘ti al 
1.80, 
1.79) 
1,78) 
1.76 
1, 76 
1.75) 
1.73, 
1.7; 
ty 
1.74 
1,74 


| 
1. 
1 


1.72, 
1 


1 


0 55 
0. 
0. 


_ * Observed with mean-time chronometer No. 76, 
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| OBSERVED TABU- 


AR. | TAR 


hm. & 

19 2 6.56) 6.57 

19 39 7.40) 7.27 

19 43 27.14) 27.29 

19 49 25,77) 25.69 

20 36 20.04) 20,01 
i 


19 0 49.48 
19 12 57.16) 57.30 
19 17 55.16) 55.38 
19 39.7,19) 7.92 
19 43 27,22, 27.35 
19 49 95.51) 25.67 
20 919,13 19.11 
20 9 42.91) 42.98 
20. 37 35.31) 35.50 
20 53 20,28 19.78 
21 26 46.70, 46.49 
QL 53 54.34) 50.33 
2 6 31.69 25.63 
2 44 46.88 46.84 
22.49 20, 46 20.56 
22 57 17.50, 17.47 
6 B67 32.2 
23 11 37.01) 36.83 
| 23: 92 14,12, 13.97 
23 40 13.66 13,48 
28 50 50.28) 59.34 
23 57 38.98 39.17 
38.52, 38.69 

5 20.75) 20.84 

IZ 5.63) ..000. 

19 55.75) 55.53 

27 31.83 31.17 

26 2.84) 2.91 

40 54.05| 53.87 

45 20.13, 20.19 

1 5 46.50) 50.78 


49.38 


23 50 59.33 59.35 
23 57 39.12, 39.10 
5 30,82) 30.83 
18 55.82) 55.54 
27 31.33, 31.18 


c 2.93 


1 33 37.18 37.19 
1a =a 27.94 
148 7.75, 8.00 
1 58 42,81) 43,07 
2 617.21 174 


18 55.84) 55.55 
27 31.45, 31.19 
1 5 39.34 51.68 
1 16 30.97) 31.07 
1 22 19.21, 19.17 
1 33 37.25 37.20 


150 _ASTRONOMY, 


Longitude of Camp Riley—Continued. 


{ 
CHRONOMETER TIMES OF TRANSIT. CORRECTION FOR— 
DATE. OBJECT, LAMP. j MEAN OF j 7 OBSERVED |'TABU- 
Te Te Aire | ORV: v. | VI. | VIL. |08s’p wires| Imperfect, Instru- |Chronometer. AR. Tee 
- transits. | ment. <—_ 
* 
—s | 
| | 
: | 4 
1849. s. S ‘a aa 8. 8. Rom || Gener eh Fm | 8) 0! “ne aii ees Ss. 
| 


| 

= 
i 
S 


Sept. 5 | o Piscium ....0...| W. | 31.2 | 48.2 | 5.8} 23.0 | 40,0 | 57.2 | 14.0] 17 1 22.77|..cescecee 
“Moon, 24 L..... 5.0 | 22.0 | 39.5 | 57.4 | 15.0 | 32.0 | 50.0 | 17 22 57.97), 
EF) Cetivnrscre over 1.2 | 18.2 | 35.2 | 52.6 | 9.8 | 27.0) 44.0 | 17 28 52.57 rete en awen) 
713 B. A. C..... seeees| 2.0 | 23.4 | 44.4 | 5.4 | 27.0 | 48.0 | 17 34 55.03] — 10.60) 
Pc 08 eee eel il 7.0 | 23.4 | 40.6 | 57.8 | 15.2 | 32 4 | 49.4 | 17 43 57.97). ...0000- 
783 B. A. C..... 43.2}. 4.6 | 26.0 | 47.3) 85 | 30.0 | 51.2 | 17 49 47.24).....0.... 
t Eridani........ 19,0 | 41.5 | 4.0 | 26.5 | 48,6 | 11.4 | 33.4 | 17 58 26.34]........0:! 


++ 36 5.75] 1 37 28,12! 27.95 

86 9.35] 159 6.16)...... 
0.39'-+ 8 36 10.27) 2 5 2.45 2.74 
2.02, _ 36 11.24) 2 10 57.69) 58.46 
0.37) 36 12.75] 2 20 10.35) 10.73 
36 13.72} 226 3.01) 4.09 


2.32) 36 15.14) 2 34 43,80 44.55 


| 
re 
8 


FE) + | 
be 
E: 


“7 | 6 Urse Minoris....| W. | 21.0 | 9.0 | 57.8 |....06| 31.5 | 19.0 | 8.6 | 18 21 44,48)..cc00cece|cccvesenee 
51 (Hev.) Cephei ..| 33.5 |......| 24.0 | 20.0 |.,..../ 12.0 | 6.4 | 18 98 cir byepeied Gola Winds sieveea tel aieaae 
6625 B. A.C... 29.0} 30.5 |. 49.41,35.0i)..7..0i1 382851912011 10,94) 54.811 60 i wseallvapsiniomuslswsoeus ob som tiaeeneamaae acters 

\ Urse Minoris.... 17.6 | 42.5 | 7.0 |.30,4 | 49,9. ).11..9 | 45.2,/90.46 29,01) casrasicseniensdinnseesleneineisees svad| evupansan eel aveees 

$17 | y? Sagittarii.......) W. | 10.8 | 300 | 49.2! 7.6 | 96.4/ 44.0| 3.2 | 18 45 ioe Mate aase sence vaics vege eee Seas 

£? Sagittarii....... 98,5 '/ 11,5") 2008 (46.0116, 0 |/24.2 | 42°0| IBS AVEO teres a|oowacceass]saveteettre tee: tame eeesheasnen 

o Sagittarii....... 47.0} 5,8 | 24.0 | 42.0} 0.4 | 18.6 STOW TS oo 44,12) Jan oosaaelt wn ca crea| tev, centeetes tee tents om Came 

@ Aquile.. * csigeiss|eceesle|sousenleeseselceveve} Ogp' | 2a-0 | 1057 Udi (Olaascasloesa| sevaases cel: gelameteeneelaratemeanatel eeceee 

3 Aquile......... 5.2 | 22.4 | 39.4 | 56.5 | 13.8 | 30.6 | 47.8 | 19 17 56.53).,........ 

(Bi Oyenil.s voces. 41.8| 1.5 | 21.0 | 40.2 | 59.6 | 18.8 | 38.0 | 19 24 40.13}..0.....00{ 00 

n*Sagittarii....... 38.4 | 58,0 | 16.8 | 35.4 | 54.0 | 18.4 | 31.8 | 19 27 35.40|.......... 

a-Aquile ......... Neaseatedveee/acsue tetra | 4500ti) 20 are 

¢ Sagittarii os 29.0 | 48.4] 8.0 | 27.0 | 46.5 | 6.0 | 24.8 | 19 53 27.10 


Cede ee een ene lis ee eeeeeelsreees 


Sener rene) wee cena mees| saeeee 


seen veeel rere vere sees seeeee 


Peete teen ewes tena eeee| teeene 


T9743 BOSE sieeve ace'sins| evn vesswalisuse ecedences|teesemesetee keene 


Senta eee esl ene scare were |scus suse eees| teetes 


18] § Aquile®.......@./ W. | 39.6 | 57.2 | 15.0 | 32.4 | 50.0 |) 7.8 |'25.0 | 18°58 92.45] .,......celevcceseces|ececesveveecelsduvdeeveces|ecsres 
6 Sagittarii 80.000 DFG 1 BOA ec aiay!|S40:52! | 420! OUT BLOS) acalets a oet Sige Chelle tlio am cleonlelaun l(a MRBIRE eel owcete 
OB C¥gOtteceess. 44.0) 3.6 | 23.0 | 41.8] 1.6 | 20.6 | 39.8 | 19 24 42 06|.......... 
y Aquile......... 17.8 | 35.0 | 52.4 | 9.6 | 27.0 | 44.0} 1,4] 19.39 9.60].......... 

57 Sagittarii....... eoeeee| 54.0 | 12.2 | 30.4 | 48.4 | 6.5 | 24.5 | 19 43 39.33 
a°Capricorni, .... 53.2 | 10.0 | 27.4 | 45.0 | 92.6 | 20.0 | 37.2 20 9 45.06 
m Capricorni...... vevess| 8.8 | 27.0 | 45.2 | 3.0 | 21.0 | 38.6 | 20 18 53.93 soeb eve cvinneslacsess Kndeicalsebiens 
y Capricorni....,. FS i555, | 13.B4s82.5 1249-5) | 820; |725c8) | OIL BL. G1| Asal ve ulisee vedesahsnamewswenvce temeeeiee ced lem nee 
a Cygni... O22 (OSI k S75 12210 145.8 OES: |'GIUS, QO TSESiO1)-62! Sch iow vaneless aeedne| scan sive wtenuliesa ea eeeeeeleeeeee 
bp Aquarii.. 52.4 | 10.0 | 27.0 | 20 44 35.97]. 
n Capricorni. : 58.7 | 17.0 | 34.8 | 53.2 | 11,5 | 29.5 | 47.8 | 20 55 53.21 
SHCY ERs iisins 9 36.0 | 56.0 | 15.5 | 35.3 55.0 | 14.7 | 34,0 | 21 6 35.20 


fore eeeneeeeevens wennee 


be 
ie 
& 
- 
So 
fa 
m3 
o 
& 
o 


Sree eres weeeee seeeees 


$20 | d Urs Minoris...) E. | 35.2 ) 25.2 | 10.4 | 57.2 fem se Se) dnnsitet gecaies| 1Opld AT s0H les deastvcnsl occa cncses| -aveeiwssaenp|cccnaumauegaionaane 
6 Urs Minoris...| We. |recees|eeeeve|secsenlioowese| 47.2 | 81.2 | 22.4 | 18 30 33.60). dececeeecenslereeee 
ySagittarii....... 16.5 | 34.5.) 53.0 | 12,0 | 30.0 | 48.8 BEA ABIES LIGWA| Ch oeide'asSyaye endian d ca's wth occcivaiseeluf GSReee cobalt eau 
2 Aquile....-.... 44.0), 1.6.) 19.0 A0aBed Saye |S9220 12070. IBISB SBUGSl Le cd a.dual eae eeeloes il'w sai orece ce owid MURR Ane amen es 
6 Sagittarii....... 43.4| "7.8 31.4 |°56.0 | 20.0 | 44.0 | 7.6 | 1911 55.74] cceeesccslecesee sven 
, 10.6 | 27.6 | 44.8} 2.0 | 19-0 | 35.5 | 53.0} 1918 1.79 eee ences weeeeenens 
B Cygni.......... 48.5) 8.0) 27,0 | 46.4) 5.8 | 24.8 | 44.0 | 19 24 46.36).......... 


tee eeeenee 


seeeee 


| 
§ 22 Moon, Ist L....| W. | 16.6 | 34.4 | 53.2 11.4 | 29,6 | 48.0) 6.4] 710 LU giD| ne sans) swviah <s onisinis ano] Zw'siae'v:s:00.s/oinell inate Caieee wee 


8 


\Moon, Ist L....| W. | 26.0 | 44.4) 3.4 | 21.4 | 39.8 | 58.4 | 16.8) 7 57 21.46).......... NOOO ee eees Hoenn ee nneeen scenes weeeey teeees 


24 | X Sagittarii..,...,.) W. | 34.8 | 53.6 | 12.4 | 31.2 | 50.0 | 8.8) 29.6} 828 31.20]..........) — 0.66,-+ 9 50 10,66) 18 18 41,20) 41.13 
. 0.48 9 50 13.35) 18 35 7,81)...... 


Moon, Ist L.... 59.4 | 18.6 | 36.4 | 54.8 | 13.4 | 32.0 | 50.0) 8 44 54.94)..........) — 
v1 Sagittarii........ 55.6 | 13.6 | 32.0 | 50.8) 9.2 | 28.6 | 46.0) 8 54 50.83).........., — 0.59} 9 50 14.99| 18 45 5.93) 5.95 


| 
o Sagittarii....... 29.2 | 46.6 |oersealiscvee|seeeeelecseee|sosees| 9 487.90] 1 45.77 
a Aquile......... 10.8 | 28.0 | 45.2 | 2.4 | 19.6 | 36.8 | 5314) 9°53 2.32|........08 


0.56, 9 50 16.72) 18 55 39.83) 40,09 
0.21, 9 50 24,55) 19 43 27,08) 27.05 | 


. 


0.35) 10 2 11,72) 18 58 ae 29.92 
0.97; 10 213,90) 19 11 48.78) 48.88 
0.11) 10 2 14.90| 19 17 55.08) 55,01 
0.61 10 2 6.09 19 24 SO 39.78 
0.42 10 2 16.47) 19 27 33.05) 34.09 
0.25 10 2 18.37) 19 39 6.57) 6.86 
0.34 10 2 23,85] 20 12 33.85) 33.68 


27 | 2 Aquile ..,..00..] We. |ecscsclesees-| 0.4] 18.0 | 85.2 | 52.4] 10.2] 856 35.04] — 17,47) 
6 Sagittarii....... 24.2 | 48.0 | 12.0 | 35,6 | 59.6 | 23.6 / 48.6) 9 9 35.94).......... 
8 Aquile ....ce00s 49.0 | 6.4 | 23.0 | 40,0 | 57,2 | 14.0 | 30.8] 915 40.06].......00. 
B Cygni... Bibs 25.2 | 44.8} 3.6 | 22.8 | 42.0) 1,2] 20.0°} 9 92 22.80!..........! 
A®Sagittarii... 20.8 | 39.6 | 58.4) 16.8 | 35.8 | 54,4 | 13.2} 9 25 17.00).......... 
| y Aquila... ; 56.4 | 13.8 | 30,8 | 48.0 |. 5.0 | 22.0 | 39.6 | 9 36 47.94|.......... 
$ | 8 Capricorni......) E. | 16.8 | 35.2 | 58,2 } 10.4 | 28.0 | 45.6 | 3.2) 10 10 10.34).......... 
 Capricorni...... sesecsfescews/eavnee] 18:4 |'36,0 | 54.2 |.12,0 | 1016 45:15] 97,02 0.41) 10 2 24.86] 20 18 42.59) 42.82 
y Capricorni...... 9.0 | 27.4 | 44.4] 2.4 | 20.8 | 38.0] 56.4 | 1029 2.63!..........) — 0.41110 2 26,95) 20 31 29.17| 29.46 


* Resumed sidereal chronometer No. 420. } Instrument adjusted in azimuth. } Instrument reversed.  § Mean-time chronometer No. 76. 
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~~ 


LONGITUDE. 


Longitude of Camp Riley—Continued. 


CORRECTION FOR— 


Instru- 
ment, 


+ 


sane eee 
tee eweeee 
seamen ees 


ween eeeee 


Denon eae 


weeeeeeeee 


CHRONOMETER TIMES OF TRANSIT, 
DATE. OBJECT. LAMP. MEAN OF 
I Ii, | UL. | IV. | V. | VI. | VIL. joss’p wires! Imperfect 
transit. 
Lh Ch a | a eae 
1849. 8. Be 8 s & S Se hn m & Ss 
Sept.27 | « Aquarii.........| EB. | 12.4 | 30.0 | 47:2} 4.4 | 21.6 | 38.8 | 56,0 | 1037 4.34/s.ccee vee 
# Aquarii ........ 12.0 | 29.6 | 46,8] 4.0 | 21.6 |......| 55.4 | 10 41 58.93] + 6.38 
te 7 Capricorni. .... 25.6 | 44.0} 2.0 | 20.4 | 98.4 | 56.4 | 14,8 | 10.53 20.93|.sacee eee! 
‘ y Aquarii ,.....+. 0.8 | 18.0 | 35.6 | 52.8 | 10.4 | 27.6 | 44.8 | 10 58 52.86)...04. 
De Oxgnisesessasce]., 1.4 | 20.8 | 40.4| 0.0 | 19.8 | 39.2] 584/11 4 0.00 
- *! Moon, 1st... 40.4 | 58.4 | 16.4 | 34.4 | 52:4 | 10.2 | 28.0} 11 834.3l|eccceeeeee 
— } | 
» QB | 2 Cygni..........| W. | 3.2 | 22.4/ 42.4] 2.4] 91.6) 40.8! 0.8/11 0 1.94 
t Capricomi. .... 97.4 | 45.0 | 2.8 | 20.5 | 38.4 | 56.0 | 14.0] 11 7 20.59].....0.00- 
1 Aquarii.,....... 14.0 | 31.6 | 48.0} 5.4 | 22.4 | 39.6 |......| 11 16 56.831 + 8.55 
_ Moon, IstL.... 34.0 | 52.8 | 10.8 | 28.0 | 46.8:| 3.6 | 22.4 | 11 56 28.34)...0...00e 
291} 2 Oygnis....c.c0..| We Joseees| 24.8 45.0 | 3.8 | 93.6] 43.2] 2.411056 13.80) — 9.76 
(B Aquatii......... 16.0 | 33.0 | 50.0 |.....,| 24.4 | 41.2 | 58.0 | 11 13. 7.10 0,00) 
y Capricorni.,.... 20,0 | 37.8 | 55.4 | 13,6 | 31.2 | 49.2 | 6.8] 11 21 13.48\e.se0s00.- 
é Oapricorni...... 18.0 | 36 0 | 53.6 | 11.6 | 99.2 | 46.8| 4.8 | 11 98 11.44), 
t Aquarii......... 49.8! 7,6 | 24,8 | 42,4] 0.0 | 17.8| 95.2 | 11 47 42.511... 
@ Aquarii...,,.... 24.2 | 41.6 | 58.8 | 16.0 | 33.2 | 50.0| 7.6 | 11 58 15.91 
y Aquarii......... 23.4 | 40.4 | 57.6 | 14.8 | 31.6 | 48.4| 5.6/12 3 14.54|......0000 
o Aquarii..... see. 8.8 | 26.0 | 43.6 | 1.0 | 18.0 | 35.6 | 53.2 | 1212 0.90)......0.0 
‘| 2 Pegasi......+0++ 24.0 | 41.6 | 58.8 | 16.0 | 93.2 | 50.4] 7.6 | 12 93 15.80]...cseesee 
d Aquarii........ 10.8 | 28.0 | 45.2 | 2.4 | 19:6 | 36.8 | 54.0 | 12 34 2.40/...seeeeee 
a Piscis Australis. 36.8 | 56.4 | 16,0 | 35.6 | 55.6 | 15.2 | 35.0 | 12 38 35.80|......00e- 
Moon, Ist L..... 38.0 | 55.8 | 13.6 | 31.0 | 48.8| 6.4 | 23.8 | 12 44 31.06|.......00. 
we Aquarii.... ess. 28.4 | 45.6 | 3,0 | 20.4 | 37.6 | 54.8 | 12.0} 13 0:20.26)e....000.. 
430 |X Aquarii.........{ EB. | 13.2 | 30.8 | 47.8] 5.0 | 22.4] 99.6 | 56.8 | 1930 5.09|..0. cece 
__ | 4 Piscis Australis.. 38.8 | 58.4 | 18.4 | 38.0 | 58.0 | 17.6 | 37.4 | 12 34 38.09|......00.. 
a Pegasi......s00s 40.0 | 58.0 | 15.6 | 33.0 | 50.4| 8,0 | 25.6 | 19 42 32.94|....0.000 
Moon, ist L..... 7.2 | 24,8 | 42.0 | 59.4 | 17.0 | 34.0 | 51.6 | 19 92 59.43|..00..ec00 
Oct, 4| a Arietis.........| E. | 42.4] 0.8 | 18.8 | 37,2 | 55.6 14.0 | 32.4 | 15 27 37.31) eereeeeee 
eg SAME S554 usves+| 4,8 | 22.0 | 38.8 |'56.0 | 13.2 | 30.2 | 47.4 | 15 33 56.06\...es.000- 
* 10.8 | 27.6 | 44.4] 1.6 | 18.4] 36.0 | 52.8 | 15 49 1.66|.....0-.-. 
CSTD AST OUR Sea a el Ea | a 
Pa sesses[ereoes[oeeeee| 48.8 | 6.0 | 23.6 | 40.4 | 15 57 14.701 
Bcherousene renee: 25.2 | 48.0 | 10.4 | 32.4 | 54.8 | 17.6 | 39.6 | 16 3 32.57 
om Arietisn.... sees 49.6 | 6.8 | 24,0 | 41.8 | 59.6 | 17.8] 35.2] 16 9 42.11 
| Nea Pee eee eee eek ae ed 38.00 
5| y Aquile.........! B, |......| 90,8] 48,0] 5.9|22.4|99.6| 56.4| 9 5 13.73 
id a Aquile.....+...! 32.8 | 50.0 | 7.6 | 24,8 | 42.0 |......| 16.0 | 9 9 18.87 
2 Sagittarii........ 29.2 | 46.8 | 4.4 | 21.6 | 39.6 | 57.2] 14.8] 9 15 21.94 
i 
8 i obereed 2.8 | 26.8 | 50.4 | 14.4 | 39.9] 2.4/ 26.0) 9 50 14.57/....0.000- 
23 | y Aquile@,......... E. | 50.0! 7.6 | 24.4 | 41.6 | 59.2 | 16.4 | 33.6 | 753 41.83) | 
a Aquile......8. 9.6 | 26.4 | 44.0] 0.8] 18.0 | 35.6 | 52.6 | 758 1.00]... 
2'Sagittarii ....... sevess| 22.8 | 40.4 | 58.0 | 16.0 | 93.4 | 50.8 
Moon, Ist L..... 54.0 | 12.4 | 30.8 | 49.0] 7.6) 25.6 | 44.6 
: a*Capricorni. ....! 20.0 | 37.6 | 54.4 | 12,0 | 99.6 | 47.0) 4.4 
8 Capricorn... 9.8 | 27.4 | 45.2 | 2.6 | 20.4 | 38,0 | 55.6 
x= Capricorni.. 16.8 | 34.8 | 52.8 | 10,8 | 28.8 | 46.8) 4.4 
v Capricorni...... .| 1.6 | 19.6 | 37,2 | 55.0 | 13.2 | 31.2] 49.2 
} 
#25 | » Aquarii........! W. | 7.2 | 24.8 | 42.4 | 592 | 16.6 | 33:6 | 50.8 
<a n Capricorni,..... 20.4 | 38.8 | 57.0 | 14.8 | 33.2 | 51.2] 9.2 
y Aquariiness, +5, 56.0 | 13,2 | 30.0 | 48.0| 5.4 39.6 
29 Capricorni......| 55.0°| 12.8 | 30.4 | 48.0] 5.8 | 29.2 | 40.8 
« Capricorni 20.0 | 38.0 | 55.8} 13.8 | 31.6 | 49.4] 7.2 
B Aquatii... 7.3 | 24.4 | 41.2 | 58.8 | 16,0 | 92.8] 
y Capricorni...... 10,4 | 280 46.0} 4.0 | 92,0) 39.6 | 572 
Noon at 11.0 | 99.2 | 47.2 | 5.2 | 92.8 | 40.4 | 58. 
¢ Aquarii..... ese! 40.0 | 58.0 | 15.6 | 33.2 | 50,8! 8.41 26.0110 4 93.141.... 0.0008 
* Interrupted by dense clouds. { Instrument reversed. { Interrupted by clouds. 
ers. 
oa . » i } 
-) i a 


SP the ee ek | 


» 0.71 


Chronometer. 


8. hem 
0.24/-£10 
0.60} 10 
0.40} 10 
0.28) 10 
0.53) 10 
0.21) 10 


+10 
10 
10 
10 


S. 
2 28,27 
2 29.09 
2 30.94 
2 31,85 
2 32.69 
2 33.44) 


0.45) 
0.25) 
0.09 
0.16) 


6 30.85 
6 32.05 
6 33.66 
6 39.89 


0.64 
0.12 
0.35) 
0.34 
0.29) 
0.17 
0.04 
0 23) 
0.20) 
0.17] 
0.66) 
0.15) 
0.21 


+10 10 28.54 
10 10 31.35) 
10 10 32.68) 
10 10 33.83} 
10 10 37.05) 
10 10 38,78 
10 10 39.60 
10 10 41.05 
10 10 42.90) 
10 10 44:68) 
10 10 45.43 
10 10 46,13 
10 10 49.01 


0.18|-110 14 42,18 
10 14 49.93 
10 14 44,94 


10 14 52,24 


0.31 
0.07 


wee ewerseeeee 
Sewanee neneee 
Feet ete eeeeee 
See ew serene 


ween e ee eeenee 


settee ere eens 


See ni 


0.17/11 45 24,82 
0.14] 11 45 25.59 
0.27] 11 45 26.51 
0.30] 11 45 27.80 
022! 11 45 29,67 
0.25] 11 45 30.31 
0.32| 11 45 31.31 
0.92| 11 45 33,40 


0.24/11 53 33.20 


0,53) 11 53 35.04 
0.30) 11 53 35.95) 
0.31) 11 53 36, 

0, 11 53 37.96 
0 16) 11 53 39.54 
0.45) 11 53 40.85) 
0. 11 53 42. 


0.37111 53 45,19 


151 


OBSERVED 
AVR, 


TABU-~ 
LAR 
AR 


hem 8% 

20 39 32 37 
20 44 33,10 
20 55 50.72 
Ql 124.43 
21 6 33,22 
2111 7.54 


5 
32.20 
32 85 
50.81 
24,33 
33.25 


ee eens 


21 6 33.24 
21 13 52,39) 
21 23 38.95) 
22 3 8.07 


33.23 
52.38 
38.96 


21 6 33.92) 33.91 
21 23 38.33 38,95 
Q1 31 45.76) 45,71 
21 38 44.92) 44,65 
21 58 19.27, 19.97 
22 8 54.52 54.42 
22.13 54.10) 54.07 
22 22 41,72 41.78 
22 33 58.90) 58.77 
22 44 46.91 46.84 
22 49 20.57) 20.56 
92 55 17.04)...... 
2311 9.06) 9,04 


22 44 47.09) 46.85 
22 49 20.31) 20.56 
22 57 17.49) 17.49 
23 47 51.60, 


eeetee 


Peseereeenes 
wane ween nee 
He weno ewes 
shee eeen eres 


sent been eens 


ween ener eens 


sent tree tate leneees 


19 39 6.48F 6.38 
19 43 26.39) 26,53 
19 49 24.86 24.88 
19 57 17.24 ...... 
20 9 42.03, 42.23 
20 12 33.27 33.34 
20 18 42.37, 42.38 
20 31 29.00 29.03 


20 44 32,67 92.42 
20 55 50.51 50.36 
2 1 29.05, 23.91 
Q1 7 25.23) 25.93 
21 13 52.10) 52,06 
21 23 38.33) 38.58 
21 31 45.20 45.35 
21 39 47.51 secs 
21 58 18,70! 18.95 


§ 8ky obscured by dense clouds. 


+ 


* 
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DAT. 


29 


Noy, 1 


“S 


ODJEOT. 


{ 


fe Aquarti secs sees 
n Capricornissss.. 
E Oygnl vive vevees 
20 Piscium veeevees 
(27 Piscium .... see 
a Andromedm .... 
Y Pegatl cocevssere 

Moon, Int Livees 
10 Cetl vocessvecers 
13 COth .rsvescccees 
S PiChUM sees sees 
20 OCth secscesevees 


S PiHCiUM oes eeee 
20 OCtl veseesseeser 
6 PCH sere ceee 

Moon, lat Leese 
BOOM sr eeeeveeees 
pe PUHCIUM sa serves 
v PinchUM voeeree 
O PIACIUM seseeees 


FE Taurl.cccecceees 
6 THU ise vevees 
A TAU... +66 sees 
Moon, 2 Lasess 
TOU cresus cove 
OUP cocccceees 


rR 


C TOUT ce seee sees 
TOU ccccecoees 
O OFONIB ies see e es 
UC TOntlcrvccsecee 
LL OFfOnit receeseee 
B OVONIB eee e ee 


ft; Moon, 2d ..... 


68 Gominorum, .++. 
a Oanis Minoris,. 
2 Geminorum . 

15 Argud cveve 
d'Onnerl .., 

Moon, 2d L,. 
3 Canerl.. 
6 Hyd ..eee 
& ODN seveeeee 


5 Canctissscceress 
a Onneri,, 
WYO seseee eens 


20 Pinclum so. ee6e 
a Andromedi .... 
y Pognal.. 
10 Cetl s+. 
13 Oetl.. an 
8 Cet csavasqpiver 


ASTRONOMY. 


Longitude of Camp ,Riley—Continued. 


LAMP, 


I, I. 


Be 

26.4 
42,8 
21.2 
41.6 
25.2 


53.6 
44,0 
17,2 
51.2 
11.6 
37,2 


4,2 
30,6 
27.6 
62.4 
| 45.4 
33.6 
49,8 
40,0 


KE, 


1,6 
58,8 
16.0 
47.2 
30.4 

6,0 


40,8 
7.8 
48,4 
50.6 
14 
16.8 


27.2 
51.6 
26.8 
26.4 
1.6 
0,2 
21,2 
2.8 


9.6 | 27.2 


Kh 2.4 
9.2 


1.2 


20,4 
27.4 
18,8 


3,2 
18,0 
14,8 
38.8 
12,8 
40,0 


20,0 
37.6 
32.8 
56,0 
30.0 
57.6 


veneer 


cA 

46.0 
0,8 
AO ,6 
58.4 
42.2 
18.8 
11.6 
2.0 
34,4 
8,0 
28.8 
54.4 


8 

2.8 
18.8 

0,4 
15.6 
59.2 
38,4 
29.2 
19,2 
51.2 
25.2 
46.0 
11.6 


31.6 
57.0 
45.0 
92 
2.4 
50,4 
6,4 
57,2 


48,8 
44 

2,0 
26.8 
19.6 

1.6 
23,6 
M4 


19,0 
15,6 
33.2 

5,2 
57.6 
23,8 


36,0 
33,2 
50.4 
23.6 
15.6 
41.6 


59.2 
24.8 
6.0 
8.8 
«| 0.4 
18.4 
36,2 


17,2 
42.8 
23.6 
26,8 
18.4 
35,6. 
53.6 


44,8 

8.4 
46,0 
45.2 
19.6 
27,2 
30,2 
10,8 
44,4 


2.2 
25.6 
5.2 
3.8 
37.4 
45,2 
56.8 
37.2 
2.0 
38.4 


44.0 
35,6 


56.4 
1,2 
52,8 


36,8 
56.8 
50.0 
13,2 


54,0 
16.0 
7.2 
30.0 
47.2) 4,0 
16,0 | 83.6 


CURONOMETER TIMES OF TRANATT. 


* Instrument reversed, 


9.6 pores 


MEAN OF 
ons’D WIRES 


VIL. 


hem & 

8 39 2.91 
6 50 18,86 
9 1 0,40 


11 59 26,97 


12 21 25,31 
12 34 46.00 
12 39 11,84 


12 45 2,00 
12 59 27,06 
13 6 19,74 
13:12 7,68 
13 23 23,69) 
13 27 14,34 


14 56 36,43) 
15 17 33,20 
15 29 50,46 
15 46 23.40) 
1 57 15,48 
16 4 41,49 


16 53 16,02 
16 0 42,77 
16 17 23,50) 
16 27 26,89 
16 29 35,88 
16 40 35,68 
16 45 53,60 


18 46 2,37 
18 52 25,43) 
18 57 15,00) 
19 22 3.63) 
19 35 37.46 
19 43 45.46 
19 56 56,97) 
19 59 37.14 
20 11 1,90 


Nene eee eeee 
sheen wees 


seen e eens 


eee eeeeneee 
seen eeeees 


enter eeeeee 


55.2 


11 34 15.48 
11 44 59.34 
1h 54 57,52 


12 9 19,26 
19 WD GL Taleeses core 


12 30 48,63 
12 35 14,00) 


Imperfect 
transits, 


eben ene 
Pere 


whee eenee 


— 19,28 


be eeee eee 
seen eee 


settee 


seeen ete 
see eeeeeee 
seneneeeee 
Pheer eeeee 
Feet weeeee 
te penne 
teen eens 


beeen eeee 


seen eeeeee 
sea enees 
neeeneenee 
teen erenee 
serene nee 


serene 


weet eens 
seenenedes 
seen eneeee 
peer eeeeee 


17,59 


weneee 


Pernt eeeee 


weeeee 


Reet ee eee 


9,67 


eee enaeee 


tebe eee eee 


nee ee bene 


Instru- 
ment, 


5 hem 
0.24 
0,53) 
0,81 
0,09 
0.1) 
077 
0.37) 
0,03) 
0,02 
0,11) 
0.17 
0,05 


12 


Lhe CEs 


+ | +t41 


0.17 

05 
0.18) 
0 09) 
0,23) 
0,13) 
0,12) 
0.21 


4-12 10 
12 10 
12 10 


[+144 


0.23) 
0.27; 
0.31 
0.41) 
0,49) 
0,42) 


0,49) 
0.42) 
0.36) 
0.56 
0.39) 
0,21 
0.47 


0.00) 
0,00 
0,00 
0.00 
0,00) 
0,00 
0,00 
0,00) 
0,00) 


412 99 
12 39 
12 39 
12 39 
12 39 
12 30 


} Wire VI indistinct, 


Chronometer, 


—! 


412 5 29.70 
5 31.55) 
5 93,28) 


6.33) 
7,94 
12 10 10.31 
12 10 11,44 
12 10 12.39) 
12 10 14,24 
12 10 14,87 


+412 22 26.82 
12 22 30,96 
12 22 32,98 
12 22 35.00 
12 22 96.78 
12 22 38,01 


4412 26 35.87] 
12 26 37.09) 
12 26 39.83 
12 26 41.48 
42 26 41,79 
12 26 43.65 
19 96 44.54 


5.05 
0,06 
1,39 
5.49) 
7.79 
9.06 

12 99 11,28 

12 39 11.66 
+412 39 13,54 


Pee en eee eeees 


Senet eee eens 


tl eaten eee eewenl teen eee 


a — —— 
| CORRECTION YOR 


OBSERVED |TABU- 
ARs LAR 
AVRe 


& 
32.37 
50,31 
32.67 
13,51 
59.43 
38,80 
30,98 
55.76 
31,45 
54,22 
20.56 


20 44 32. 
20 55 a 
21 6 32.87 
283 40 13.76 
23 50 59.43) 
39,01) 
5 30,93) 
15 23,24) 
18 55x66) 
27 31.33 
A0 53,92) 
45 20,18 


40 54.06 
45 20.38) 
55 10.19 

1 9 37.98 

116 31.41 

1 22 19.80) 19.71 

1 33 97.81] 37.80 

1 37 29.00) 28.7 


54,21 
20.56 
9.76 


weeeee 


31.57 


319 3.02 
340 3.19 
3 52 22.43 
4 857, 

4 19 51,72) 
4 27 19,08) 


2.80 
3.12 
22.59 
51,82 
19,09 


51.83 

19,11 
3.02 
71.2%» 


4 19 52,30) 
4 27 19.44 
444 2.97 
454 7.81 
4 55 59.69) 60,03 
5 7 19.49) 19,81 
5 12 bile 


725 1,94 
7 31 26.06 
736 6.72 6.90 
8 1 9,12! 8,99 
8 14 45.18, 45.09 
8 22 54.52 weeeee 
836 8.19 8.13 
8 38 48,80, 48.73 


1,99 
26.09 


al 153 


‘From the “Greenwich Observations’ for 1849 we obtain the following observed corrections of the AR. of the moon's 


July ae wae see = So ers — 0.61 OT eS eee ae a8b Tee ae See 0. 68 
2G er aa = gnats 55 (eS Rey aS ee : «15 
i eee SE ie Se 48 Bia Secon SS een en aioe 22 
ee a noe MS ee 8 .48 Ae pe ee li a Re eye, 56 
“TS te are ee a a i Ce eee yee 67 
7 ei eee 44 DO eee es on ee - 65 
‘ono ee ae eee ree ede .18 le een eee AT 
eas = eee: 02 eee amen as Py eg Pa rs 32 
ME tosses (0 ak eens 138 " eR Wyte ata omen . 67 \ 
bart fete eee ee ae 38 
ae RiGee SO ier WCG 8 eens ann asus nk Cees oe . 60 
5: me ee ee = - 62 29.2-------- | ---- 2-2 ----- - 67 
es Gi kee eee = amt Bef 
1 ee PRGS is Seco ssean'g —1,22 Lia eS eee Se es Pe -50 
er ee Spans Oh CRRA oe eee - 60 
Ve Gey Eps: Se eee 46 , a ee ene 74 
Se Re dE am ene 47 
OE aera 22 
ee ota aS st -41 ae 
ee 51 
Longitude of Camp Riley by corresponding eave: . ; 
h, ms. hm 8. hom & 
July 27......-. 7 48 37.98 Aue. Sener ee obs 7 48 51.51 Dict 28 woods 7 48 24,48 
ees 23. 51 Ce nae em 89. 97 Wessaeus 15,13 
: oe ee ee a 00 |. eiove: 88. 13.41 
1 ee 37. 60 HOS Sos sees cee 18. 27 | pe 25. 37 
a 39. 29 
5 km. 8. 
ROSE Oe Sela Seo «ele St os Swann oe enna sae 7 48 24.70 
Probable error of result._...---.---.---------- = x 2.32 
Probable error of single observation...---.----- i xk 8.05 
he following have been adopted as corrections for the respective lunations : 
i me <a 
July 27 to August......-- Meanie 4: Sly Al September 22 to October-.-...-.----- — 0.48 
_ August 23 to September -..-----.-- — 0.54 October 28 to November ----.-------- — 0.63 
ing these corrections to the com#uted AR. of the moon’s limb for each date of observation, and comparing with 
ed AR., we obtain: 
; a A. m 8. hm. 8. = 
Seiay Bieese cu 9-48 36,81 | Aug. 282..-2--2-2- 7 4821.77 | Sept. 30....---. 7 48 17.78 
ae 20. 90 ae aed ot LS en a 34.80 ea 
ae SS 6.88 | Sept. 3.-...-.-...- 9.77 ae 22. 50 
; fbi ie 37. 32 se ees 18. 54 See 25, 02 e 
: fence Re 45. 08 eS A 15.12 pt ae teet 14.09 7 
ie Bs aloes Sas 29. 28 Fe eee, -- 41.90 Gt) Soacass ee 16.17 d 
“Va oe 39. 60 Wich 3 dpc 34. 61 Be et 18. 00 ; 
beer * 93: OT POs SN aes apes 22.98 Voc ee 22.75 


Mean-.-- wee wwe ee ee eee wen enn oes eel 


_Fangitade of Camp Bley, ‘computed in the field from the predicted place of the moon in the / 
een ephemeris for 1849... .- ..---..-0+-----------2eneneeeee nee e eect teens mode, oN SBneoAE 


Difference... .-----...+--0e-eeeeeeeeneeeeese eee ewww owen c cence nese 


* Probable error of a single observation. Se ee = a 21 
: Probable error of reult..-.------200--2e-02eereeee a+ 1.44 


154 ASTRONOMY. 


Il.—Longitude of junction of the Gila and Colorado: By Lieut. A, W. Whipple. 


CHRONOMETER TIMES OF TRANSIT. H CORRECTIONS FOR— 
DATE. OBJECT. LAMP. = MEAN OF OBSERVED |TABL- 
I. i. | wi. | rv. | ¥. | VI. | VII. }0B8’D wires Imperfect) Instru- |Chronometer. AR. LAR 
transits, | ment. ALR. 
1849. s Bs Ss. Se & 3. & | hem 8 Ss. s. mM & hm s Ss. 
Oct. 3| a Arictis......0../ E. 5.5 | 24.5 | 44.5} 3,0 | 22.0] 40.0 | 59.5| 158 2.71 — 0.56 + 041.83) 1 58 43.98) 43.62 
64 Cetin. ccccvsccee 52.0 | 9.5 | 27.0 | 45.0 | 3.0] 20.5 | 38.0 | 2 2 45,00)....seceee 0.15 41,83) 2 3 26.68) 26.82 
Moon, 2d L.... 52,0 | 10.5 |..seeeleesee.| 5.0 | 23.5 | 42.0 | 2 33 50.60] — 3.64) 0.23 41.81) 2 34 28.54)...006 
 Ceticsrcosesoses 52.0 | 10,0 | 27.5 | 44.5 | 2.0 | 20.0 | 37.5 | 2 53 44.79}....ereeee 0.08) 41.80) 2 54 26,51) 26.33 
6 Arietis.....+++. 25.5 | 44.5 | 3.5} 21.5 | 40.5] 59.5) 17.5 | 3 221.79 Jeeey 0.46 41.79} 3 3 3.12) 3.33 
a@ Persei....cevess 37.0 | 4.0 | 31.0 | 57.5 | 24,5 | 52.0 | 19.0} 3 12 57.86) 1,56) 41.78 3 13 38.09) 38.40 
E Tauri wevee voce 27.5 | 45.0 | 3.5 | 21.0 | 38,5 | 56.5 | 14.5) 3 18 20.93) 0.22) 41.76} 319 2.47) 2,32 
4 | p Ceticrcevccveres 18.0 | 35.5 | 53.5 | 11.5 | 29.5 | 46.5| 5.0 | 236 11.36).........., — 0.17) + 0 39.61) 2 36 50.30) 50.11 
A Cetin. cee recess 54.5 | 13.5 | 29,5 | 46.5 | 5.0 | 22.5 | 40.0 | 2 53 47.36). 0.06) 39.09) 2 54 26.39) 26.35 
6 Arietis ...eseees 29.0 | 475 | 6.0 | 25.0 | 43.5 | 2.0 | 20.5 | 3 224,79) ....eceeee 0.36) 39.08) 3 3 3.51) 3.34 
@ Persei....ccvvee secees| 7.0 | 84,0] 0.0 | 27.0 | 54.5 | 22.0] 313 14,08] — 13.50) 1,19) 39.07) 3 13 38.46) 38.43 
E Tauri ..ccceceee 30.0 | 48.0 | 5.5 | 23.0 | 41.0 | 59.0 | 17.0 | 3 18 23.34)...+ sesee 0,17 39.06} 319 2.23) 2.34 
8 Tauttorsccvecese 40.0 | 58.0 | 16.5 | 34.0 | 51.5] 9.5 | 28.0 | 3 21 33.93).. - 0.20) 39,05} 3 22 12.78] 12.66 ~ 
Moon, 2d L.... 30.0 | 49.0 | 7.5 | 26.0 | 44.5 | 3,0 | 21.0 | 3 32 25,86)......064. 0.25) 39.04) 333 4,65)...+++ 
€ Tauri wvevcevees saccccleaccceleccees|enens | 4100: ))5955 |27%55. pig 39)59.33) = 35,74) 0.19 39.03) 340 2.43) 2.60 
UT alittisihmierstase's 49.5 | 7.0 | 25.0} 43.0 | 1.0 | 19,0} 37.0 | 3 51 43.07) ...e eevee 0.22) * 39.01) 3 52 21,86) 22.04 
5 | a Arietis.........| E. | 45.0] 4.5 | 23.5 | 42,0 | 1.5] 20.5] 39.5 | 1 46 42.36).000++e00. — 0.67) + 12 2,06) 1 58 43.75) 43.65 
FCetireccceceeees 8.5 | 26.5 | 44.0] 1.5 | 19.5 | 37.5 | 55.0 | 153 Li 7D) eecee renee 0,51 2.06) 2 5 3.34) 3.12 
@ Cetics..c.cevees 31-5 | 49.5 | 7.0 | 24.5 | 42.5 | 59.5] 17.5 | 2 42 24.57} -eevesenes 0,48! 2.06) 2 54 26,15) 26.37 
@ Persei......006.| W, ve 42,0 | 9.5 | 86.5 | 2.5 | 29.5] 56.5 | 3 1 86.00}....000.0.) $+ 0.18 2.06} 3 13 38.24) 38,46 
F Tauri ....s0000. 6.0 | 24.0 | 42.0 | 59.5 | 18.0 | 35.5 | 53.5 | 3 6 5SO.79 sss eeeeee 0.38) 2.06 319 2.23) 2.396 
€ Tauri sv. cccces veseee| 24.5 | 42.5] 0.5] 18,0] 35.5] 53.5] 328 9.08 — 8.94) 0.37 2.06} 340 2.57) 2.63 
A Tauri wccccesece 26.0 | 43.5 | 1.5 | 20.0 | 37.5 | 55.5 | 13.5 | 3 40 19.64)-... 0.000, 0.37 2.06} 3 52 22,07) 22.07 
@ Taw vess onvess 21.5 | 39.5 | 57.5 | 16.5 | 34.5 | 52.5 | 11.5 | 4 15 16,21)-.+..- eee 0.35) 2.06) 4 27 18.62) 18.47 
Moon, 2d L.... 40.0 | 59.0 | 17.5 | 36.5 | 55.5 | 14.5 | 33,5 | 4 21 36.64). .c. esse, 0.35) 2.06) 4 33 39,05)...008 
DLOMIONIB ieniessesd seeeee| 23.5 | 42.0] 0,0] 18,0] 36.0 | 54.5 | 432 9.00, — 9.05 0.36) 2.06 444 2.37) 2.36 
ESTAON cs ava celnece 8.5 | 27.5 | 46.5 | 5.0 | 23.5 | 42.5) 1.5 | 442 5.00)..-..+00 0.32 2.06} 454 7.38) 7.20 
6| y Tauri..........] W. | 48.8 | 7.2 | 25.6 | 43.6] 1.6 | 19.6 | 28.0) 4 10 43.49}....+.+4, 0.00) +- 31.67; 4 11 15.16) 15.15 
52.0 | 10.8 | 28.8 | 46.8 | 5,2 | 23.6 | 41.6 | 4 26 46.97).+-....... 0.00) 31.64) 4 27 18.6]| 18.50 
36.4 | 54.8 | 13.6 | 31.2 | 48.8 | 72] 25,2] 4 43 31,03)......000. 0.00 31.61] 444 2.64) 2.39 
38.8 | 58,0 | 16.8 | 35.6 | 54.4 | 13.6 | 32.0 | 4 53 35.60)......0405 0.00 31.58] 454 7.18 7.22 
49.6 | 14.8 | 39.6 | 5.2 | 80.0 | 54.8 | 20.4] 5 5 4,91jeesesevese 0.00) 31.55) 5 5 36.46) 36.04 
8.8 | 25.4 | 46.4] 5.2 | 24.0/ 43.2] 2.4] 518 5,06).+....0... 0.00) 31.52] 5 18 36.58] 96.68 
6 Orionis......... 55.6 | 11.2 | 30.4 | 48.0 | 5.6 | 23.2] 40.8 | 5 23 48,83/%.......4. 0,00) 31.50) 5 24 20.33) 19.95 
STRUM ssacaeene 10.8 | 30.8 | 49.6 | 8.4 | 26.8} 46.0] 4.8] 5 28 B,l7jeseeeeeees 0.00 31.48} 5 28 39.65) 37,97 
Moon, 2d L,... 12.0 | 30.8 | 49.6 | 8.8 | 27.0 | 46.4] 5,0] 535 8.66).....-0.0. 0.00) 31.45) 5 35 40.05)...... © 
@ Orionis,........ han unalieiae cel eaiebucl essen), 40-01 G0 2308s) Siag, nny <= me 0.00) 31. 5 47 1.90) 2.14 
n Geminorum.,,.. 20.0 | 38.4 | 57.6 | 16.4 | 35.6 | 54.4/ 14.0 | 6 5 16,63}..4...00-. 0.00 ad 6 5 48.02) 48.31 
p# Geminorum.,.. 23,2 | 42.4 | 1.2) 20.4 | 39.2 | 584 | 17.6) 6 13 20.34).......... 0.00) 31.37} 6 13 51.71) 51.83 
7 | @ AUrign....sccc0| Wo |socsccleecees|eceeveleovees| 32-0 | 58,0 | 232) 5 5 37.73) — 50,39/— 0.90) + 29.74) 5 5 36.18) 36.08 
eo oe ..| 50.0 | 8.0 | 25.6 | 43.2) 524 16,70 — 26.34) + 0.01 29.71) 5 24 20.08) 19.97 
12.8 | 33.2 | 52.0 | 10.8 | 30.4]......) 7.6) 528 4.47 — 0,34 29.70} 5 28 40.09) 40.00 
14.2 | 32.8 | 50.4| 8,0 | 26.0) 5 46 38.50 0.11 29,68) 547 2.16) 2.17 
n Geminorum..,,, 0.4 | 19.6 | 38.0) 56.8 | 16.4) 6 519. 0.36 29.66) 6 5 48.33) 48.34 
p Geminorum .... 4,0 | 23.2 | 41.6] 0.8] 20.0] 6 13 22.80 0.37) 29.65) 6 13 52.08) 51.86 
Moon, 2d L,... 44.4 | 4.0 | 23.2 |rcccccloevecclecrene| 30-2 | 6 37 27.70) 0.30) 29,63} 6 38 11.29) ..... 
¢ Geminorum .... coevecleseees| 23-2 | 42,0 | 0.8] 19.6 |.06..| 6 54 51.40 0.33 29.61) 6 35 11,29) 11,67 
23} a Aquile.,.......| W. | 28.8 | 46.8] 4.8 | 22.4 | 39.6 | 57.6 | 15.6 | 19 43 22.23 — 4.34 4 8,79) 19 43 26.68) 26.54 
B Aquile ......005 56,8 |se5re0| 32.0 | 49.6 | 7.2 | 25.2] 42.0) 19 47 55.47 — 3 8.79) 19 47 55.28) 55.38 
Moon, Ist L.,.. sesecelesenso|seense| 36.0 | 55.2 | 14.0 | 33.2 | 1957 4.60) + 9. 8.79) 19 56 54.76).....6 
a°Capricorni ..... seers, | 50.4 | 9,2 | 26,0 | 43.6] 2.8} 20.8) 20 9 00 + 6. 8.79] 20 9 42.09) 42,24 
& Cygnh.,.ceccores 24.8 | 49.2 | 14.8 | 88.8 | 3.2 | 28.0 | 53.2 | 20 36 38.86)........5-| — 28. 8.79} 20 36 18.80) 18,80 
n Capricorn ...., 24,4 | 53.2 | 12.0 | 31,2 | 49.6} 8.0 | 27.2 | 20 55 30.80) .ttve sees + 10, 8.79) 20 55 50.44) 50.39 
LeOygnl sss. ccrscs 17.6 | 40.0} 1.6 | 23,6 | 46,0 | 9,2 | 32.0 | 21 0:24,29)....e0004] — 275) 8.79] 21 0 10.33) 10,13 
— 16,55) + 8.79) 21 6 32,64) 32.77 


B CYgni vereeseare 40,0! 0.01 20,4! 40.4] 0.8! 20,4 | 40,8 | 21 6 40,40;..+0 0.0005 


LONGITUDE. 155 
Longitude of junction of the Gila and Colorado—Continued. , 
i. CHRONOMETER TIMES OF TRANSIT. CORRECTIONS FOR— 
LAMP.) MEANOF [7 _—___7____| onsERVED |Tast- 
1 4 It, | Wi. | IV. | V. | VI. | VIL oxs’p wires! Imperfect) Instru- \Chronometer. ies LAR 
transits. | ment. ALRe 
cs 5. s $ Se &. % |km s m & ™m & s jim & 8 
54.4 | 31.6] 8,8 | 46.0 | 23.2) 8.0 | 38,0) 21 15 47.14)..........) — 54.62) 4 8,79 2115 1.31) 0.63 
33.2 | 51.2 | 9.2 | 26.8) 44.0) 1.6 | 20.0 | 21°23 96.57/.........., + 3.18 8.79 21 23 38,54) 38.62 
21.2 | 12.0 | 3,2) 54.4 | 45.2 | 36.0 | 28.0 | 21 97 54.29)..........| —1 19.57 8.79 21 26 43.51| 44.30 
51.6} 8.8 | 268] 44.4] 2,0) 19.6 |......] 21 36 35.53} + 8.91/— 4.70 8.79) 21 36 48.53) 48.51 
2.0 | 19.6 | 37.2 | 54.8 | 12.0 | 29.6 | 47.2 | 21 57 54.63|..........) + 0.54 8.79, 21 58 3.96 3.96 
+seee-| 20,0 | 38,0 | 55.2 | 12.8 | 31,2 | 48.8 | 29 34 4.33; 8.92} — 5.16 8.79| 22 33 59,04) 58.56 
seeees| 17,2 | 35.6 | 54.0 | 12,0 | 30.8 / 49.6 | 2019 3.20; — 9.97) + 0.48} — 12.13] 20 18 42.96) 42.36 
sseres| 50.0 | 8.8 | 27.6 | 46.0 | 5.2 | 24.0 | 20 48 36.93, — 9.34] 0.42 12,15, 20 48 15.86]...... 
6.0 | 24.4 | 43.2 | 2.4 | 20,6 | 39.2 | 58.4 | 2056 2.03)......0.. 0.53 12.15 20 55 50.41) 50.41 
42.8 | 0.8 | 19.2 | 37.2 | 55.2 | 14.0 | 92.0 | 21 7 37:31].....5..4: 0,40) 12.15) 217 25.56) 25.24 
9.0)| 27.2 | 45.6 | 4.2'| 20.6 | 41.2 | 59.2 | 21 14 3.86).,........ 0.44 12.15) 21 13 52.15) 52.08 
seteveleceesslervensleerees| 8,0 | 25.6 | 43.6 | 21 24 25.73) — 35.92 0,15 12.15] 21 23 38,41) 38.60 
7.2 | 25,2 | 43.2| 0.8 | 18.4 | 36.4 | 54.0 | 21.37 0.74)......004.| — 0.23 12.15| 21 36 48,36) 48.49 
17,6 | 35.2 | 53.2 | 10.8 | 28 8 | 46.4 | 4.8 | 22 34 10,97)...-......] — 0,25 12,15] 22 33 58,57) 58.54 
22.0 | 40.8 | 59.6 | 18.4 | 36.8 | 56.0 | 14.4 | 20 56 18.29)........../eseee aeee| — 27,80) 20 55 50.49) 50.96 
32 0 | 54.4 | 16.8]....,.] 0.8 | 23.2 | 40.8 / 21 0 38.00} — 0.01 0.00 27.80! 21 0 10,19} 10.09 
58.4 | 17,2 | 35.2 | 58.2 | 12.0 | 29.6 | 48.0 | 21 7 53.37|.....0008. 0.00 27,80) 21 7 25.57] 25.23 
24.8 | 45.2 | 1.6 | 20.0 | 38.4 | 57.2 | 15.6 | 21 14 20.11).. 0.00) 27.80] 21 13 52.31) 52.06 
| B Aquatii......... 13,6 | 31,2 | 49.2 | 6.4 | 24.0 | 42.0 | 59.6 | 21 24 6.57/......000 0.00 27.80| 21 24 38.77] 38.58 
; Moon, Ist Li... cesses! 16.8 | 35.2 | 58.6 | 12.2 | 31.2 49.2} 21 40 3.03} — 9.98) 0.00) 27.80) 21 39 25.30}...0.4 
| t Aquarii.... 2... 52.0 | 10.4 | 28.8 | 46.8 | 4.4 | 23.2 | 41.2 | 21 58 46.69/.......40. 0.00 27.80) 21 58 18,89) 18.95 
i 15.2 | 32.8 | 50.0} 8.8 | 26,8 | 44.6 | 2.4] 2293 8 66).......... 0.00 27.80] 22 22 40.86) 41.52 
32.8 | 50.8) 8.4 | 26.4 | 44.0| 2.2 | 20.0 | 22 34 26.37)......6008 0,00 27.80, 22 33 58.57] 58.53 
Sema A Aquaria... 20.8 | 38.8 | 56.4 | 14.4 | 320 | 49.6 | 7.6 | 22 45 14,231,, 0.00 27.80| 22 44 40.43) 46.62 
___ | @ Piscis Australis. 46.8 | 7.2 | 28.0 | 48.0 | 8.8 | 28.4 | 48.8 | 22 49 48.00)......6004 0.00 27.80) 22 49 20.20) 20.31 
a6 | A Ure Minoris... senese|oeeser|eeere] 52.8 | 33,4 | 21.4 | 29.6 | 20 36 4,30\—22 17,45] + 22.08] — 29, 86| 20 13 39.07] 34,04 
29 Capricorni...... 0.4 | 18.4 | 36.8 | 55.2 | 13.2] 31.2 | 50.0 | 21 7 56.03...........] — 0.12 29.86 21 17 25.05) 25.21 
| ¢ Capricorni...... 26.8 |......| 3.6 | 22.0 | 39.6 | 58.6 | 17.4 | 21 1428.00] — 6.15]— 0.14 29.86) 21 13 51.85) 52.05 
| 8 Cephei......... secseelersees| 22.41 13.6 | 4.0 | 55.6 | 46.8 | 2198 4.48} 51,15] 4. 1.19 29,86) 21 26 44.66) 44.13 
. | y Capricorni...... 20.0 | 38.2 | 57.2 | 15.4 | 33.2 | 52.0 | 10.8 | 21 32 15.26),........., — 0.14 29.86) 21 31 45.26) 45,33 
Fe | 6 Capricorni...... 19,2 | 37.6 | 55.6 | 14.8 | 32.8 | 50.8 | 9.6 | 21 39 14.34 — 0,13 29 86) 21 38 44.35) 44.27 
ft Aauarii ........ 54.4 | 12.8 | 30.8 | 48.8} 6,8 | 25.2 | 43.6 | 22 58 48,91). — 0.13 29,86 oa 18.94 
| & Aquarii..... 4... 18.0 | 35.6 | 53.6 | 12.0 | 29.6 | 47.2 | 5.6 | 22 23 11.66|.....6.0..| — 0. 29.86) 22 22 41.71) 41.45 
i) | Moon, Ist L.... 16.2 | 34.0 | 52.8 | 18.8 | 28.8 | 47.2 | 5.6 | 22 31 10.77|......+64.| — 0.08 29,86) 22 30 40.83)...... 
| pA Aquarii...... seesee} 41.2 | 58.8 | 16.8 | 34.4 | 52.0 | 10.0 | 22 45 25.53, — 8.88} — 0, 29.86 22 44 46.73) 46.61 
| @ Urse Maj., 8. P. 58.4 | 36.8 | 15.4+| 52.8 | 30.8 | 9.2 | 47.2 | 22 54 52.94).........., — 0.84 29,86) 22 54 22,24) 21.60 
pret \ Urse Minoris... Resets soSbalieraass 12.4 | 52,0 | 59.2 | 58.4 | 20 36 30.50.22 18,00! — 7.41) — 33,82) 20 13 31.27) 32.80 
89 Capricomi...... 4,0 | 22.6 | 40.8 | 58.8 | 17.2 | 35.2 | 53.6 | 21 7 58.89)..........| + 0.04 33.90| 21 7 24.98) 25.20 
d 30.4 | 49.2) 7.6 | 26.0] 44.4| 2.8 | 21.2) 21 14 25.94)..,....4,.| + 0.04 33.97 21 14 52,01) 52.03 
secaesleevees| 27.2 | 18.4 | 9.2} 0.8 | 52.0] 21 28 9.52 — 51,14) — 0,40 34,01/ 21 26 43.97) 44.07 
58.8 | 16.8 | 34.8 | 52 8 | 10.8 | 28.8 | 46.8 | 21 58 52.80)........../ + 0.04! 34,09] 21 58 18.75) 18.92 
21.6 | 40.0 | 57.6 | 15.6 | 33,6 | 51.6 | 9.2 | 22 23 15.60)..........) + 0.03 34,14) 22 22 41.49) 41.43 
27.2 | 42.2] 3.2 | 20.8 | 38.4 | 56.0 | 14.0 | 22 45 20.69).........., + 0.02 34,19) 22 44 46.52 46.60 
53.6 | 14.0 | 34.4 | 54.8 | 15.2) 35,6 | 55.6 | 22 49 54.74).......64.) + 0,08 34.20] 22 49 20.62) 20.28 
2.0 | 20.0 | 38,0 | 56.0 | 14.0 | 32.0 | 50.0 | 2322 56.00).....0004) + 0.01 84,29] 23-22 21.72}...++6 
55,6 | 12.8 | 30.4 | 47.6) 5.6 | 23,2 | 40,8 | 23 40 48,00).......0../ + 0.01 34,34) 23 40 13,67) 13.52 
27 Piscium .....0., 40.8 | 58.0 | 16.4 | 33.6 | 51.2 | 8.8 | 26.4 | 23 51 33.60)........44| + 0,01 34.37] 23 50 59.24) 59.44 
| Bi Cethrcsrsiaesese. 42.0| 0.8 | 19.2 | 37.6 | 56.2 | 15.2 | 33.6} 0 36 37.80].,..,.... | + 0.05) 34,48} 0 36 3,37) 3.24 
| Polaris ...s.00+, 44,4 | 9.2) 31.2 | 40.8 |..... |esseee|oevees| 0 49 46.40/16 55.02, — 5.83 34.53] 0 5 61.04) 59.55 
Capricomi..... | E. | 6,8 | 24.8 | 42.8] 0.8 | 18.8 | 37.6 | 56.0 | 21 8 1.09|..e.ee06e) — 0,08) — 36,08) Qt 7 24.93, 25.19 
B Aquarii...: .... 22.0 | 39.6 | 57,2 | 14.8 | 32.4 | 50.0 | 8,0 | 21 24 14.86)...,.0.4..,— 04 36.14) 21 23 38.69, 38.54 
| @ Cephei........4. sevees| 36.4 | 29.6 | 20.4 | 10.8 | 2.0 | 53,6 | 21 27 45.47) — 25.56 4+ 0.81 36.15) 21 26 44.57) 44.01 
| 6 Capricorni...... 15.6 | 44.0 | 2.2 | 20.4 | 38,8 | 57.2 | 15.6 | 21 39 90.54)... 0.09 36.19] 21 38 44,26 44.24 
24.4 | 42.4 0.0 | 18.0 | 36.0 | 54.0 0,08), 96.37) 2 2 41.68 41.43 
seseee| 47.6 | 7.4} 23.2 | 40.4 | 58.4 | 16.4 | 22 45 92.23, — 8,88 — 0,04 36.44) 22 44 46.87) 46.59 
4.4 | 42,8 | 21,2 | 58.8 | 36.0 | 15.2 | 52.4 | 92 54.58.69 ..c004.) — 0.57 36.48) 22 54 21,64) 21.66 
“y Cephet......... 4.8 | Q1.2 | 38.0 bevscccleveees| 28.4 le.seoe) 23 32 38.10) +1 16.95! + 1.26} 36.6 23 33 19.70! 19 30 
* Wire IV recorded 23.6s, . } Wire IV recorded 51.25. } Wire VI recorded 40.6s. 
. 
ot J 


ASTRONOMY. 


Longitude of junction of the Gila and Colorado—Continued. 


He CHRONOMETER TIMES OF TRANSIT. CORRECTIONS FOR— 
DATE. | OBJECT. )LaP.) MEAN OF 
Tr I. | Wn. | IV. | V. | VI. | VIL. joss’pwires|Imperfect) Instru- (Chronometer. 
transits. | ment. 
1849. ; . & Ss. av 5 8. 8, s hit. $1 m & 8. s 
Oct. 28 20 Plscium........| EB. | 57.2 | 14,8 | 32.8 | 50.0) 7.2} 25,0 | 43.2 | 23 40 50.03)..........| — 0.02) — 36.64 
27 Piscium.. 43.2 | 0.8 | 18.4-| 36.0 | 53,6 | 11.6 | 29,2 | 23 51 36 11) ........., — 0.02 36.68) 
Moon, lst L 42.8 | 1.2} 20.0 | 38,0] 56.0 | 14.0 | 30.2) 015 37.7])......+56.| = 0.01 36.76, 
BCS esedeias 44.4 | 2.8 | 21,6 | 40.4 | 58.8 | 17.2 | 36.0 | 0-36 40.17|.....6000.| — 0.10) 36.84 
20 Cetin. cecerscere 4,8 | 22.0 | 40.8 | 57.2 | 414 8 | 32.0 | 50,0 | 0 45 57.37].......-..| — 0,01 36.87 
Polaris ..s0- sees 81.6 | 51.2 | 11.2 |osscccleveessloovevelevees+| 0 43 51,3d/-+22 33.44) + 11,41 36.94 
OCetircssrccovere| 15.2 | 32.8 | 50.8 | 8.4 | 26.4 | 44.0) 2,0) L117 B.5]|...s0e000.) — 0,05 36.98) 
| 

29 | a Capricorni......| yy, | 3.2 20.3 | 39.2 | 56.8.) 15.9 | 29.6 |..06.| 20 9 47,50) + 9,02) + 0.14) — 38.74 
a°Capricorni.....- 27.2| 45.8 | 3.4 | 21.2 | 39.3 |. seeelecees.| 2018 3.38) + 18.04) + 0.14 38.75 
m Capricorni...... 26.0 | 44.4 | 2.8} 21.2) 40.0 | 58.0 | 17.2 | 20 19 21.37).......-4./ + 0,21 38.77 
a@ Cephei.sesseeee | 48.8 | 26.0] 3.2 | 40.8 | 17.6 | 55.6 | 33,2 | 21 15 40.74).......00.| — 1.14 38.87 
B Aquarii...eesss 24.8 | 42.8 |..,...|.18.0 | 35.6 | 53,2 | 10.8 | 21 24 20.87; — 2.93) + 0.07 38.88 
B Cepheisserssees sesee jeoeess| 33.6 | 25.0 | 15.2] 6.4 | 58.0 | 21 28 15.68) — 51.14,— 1.66 38.89 
& Pegasi..sees eves | 34.4 | 52.4] 10,0 | 27.6 | 45.6 | 3.4 | 21.6 | 21 37 27,89]..........| — 0.09 38,90 
t Aquarii ses... 4.0 | 22.8 | 40.4 | 58.4 | 16.4 | 34.8 | 52.8 | 21 58 58.5]]....0.0005) 0.16 38.94 
o Aquarii....ss.. 24.0 | 43.6 | 2.4 | 20.0 | 87.6 | 55.6 | 13.6 | 22 23 19.54)..........) + 0.12) 38.98 
& Pegasi..-s.ssees | 43,2 | 1.6 | 19.6 | 37.2} 54.8 | 13.2 | 30,8 | 22 34 37.20}....0.6.4.| — 0.10) 39.00 
A Aquarli...e. sees 81.6 | 49.2] 7,6 | 25,2 | 42.8] 0.4]|......| 22 45 16,13) + 8.88 + 0.08 39.02 
a Urse Minoris... 3.2 | 41,2 | 19.2 | 58.0 | 35.6 | 13.6 | 52.0 | 22 54 57.54) ..cecceees| 1.12 39,03 
(BOOthsecaveenevee 46.0 | 4,8 | 23.2 | 41.6} 0.4 | 18.8 | 37.6 | 0 36 41.77|.eccceeeee| 0.20 39.20 
6 Piscium......... 40.0 | 57.6 | 16.0 | 33.2 | 50.8] 8.8} 26.4 | 0 41 33,26)..........] — 0.08 39,21 
Moon, Ist L.... 59,8 | 17.6 | 35.6 | 53.6 | 11.6 | 29.6 | 47.6 | 1 9 53.63)........,.| — 0.04 39.25 
OXC etl vereeneees 17,2 | 34.8 | 52.8 | 10.8 | 28.0 | 46.0 | 4.0) 117 10.51),.........) + 0.09) 39.27 
pb Piscium ..+ ses 5.6 | 23,6 | 41.6 | 58,8 | 16.8 | 34.0 | 52.0 | 1 22 58.91).....0.... — 0.06) 39,28) 
v Piscium......+.+ 24.0 | 42,0 | 59.6 | 17.2 | 34.2 | 52.0 | 10.0 | 1 34 17.00)..........; — 0.06 39.30) 
0 Piscium ....eees 14.8 | 32,8 | 50.4 | 8.4 | 26.4 | 43.6} 1.6] 138 8.29)..........; — 0.08 39,39 
B0 | & Piscium ....0.06| We leccccslecvecs/seeeee(sooeee| 11,2 | 30.8 | 48.4 | 23 33 30.13) — 95.24, — 0,12] — 41.56 
20 Piscium 6.4.05 2.0 | 20.0 | 37.2 | 54,8 | 12.8 | 30.4 | 48.0 | 23 40 55.03}.....0.04.| + 0.09) 41,58 
27 Piscium .... ss. 48.0 | 5.6 | 23.2 | 40.8 | 58.4 | 16.0 | 34.0 | 23 51 40.86)..........| 0.11) 41.67 
a Andromed@ ,... 21.6 | 41.2] 1.6 | 21.2} 40.8) 0.8) 20.8) O 1 Q1,14)....6.666.) — 0.77 41,63) 
¥ Pegasi...s. shee 18.8 | 36.8 | 54.8 | 12.8 | 30.8 | 48.8) 7.6 | 0 6 12.91].....+....| — 0.37 41,63 
a Oassiopew.... , 13,6 | 44,0 | 15.6 | 46.8 | 17.2 | 48.8 | 20.8 | 0 32 46.69)......006.| — 2.10 41.69) 
B Coti...... sense! 49,2 | 7.2 | 26.0 | 44.4] 2.8] 21.2 | 404] 0 36 44.46).....5....|) + 0.39) 41.70 
3 Piscium .... 6.06) 428) 0.8] 18.4 | 36.0 | 53.6 | 11.6 | 29.2 | 0 41 36.06)......46..) — 0.17) 41.71) 
20 Ceti..ccesseees 9.6 | 27.2 | 44.4] 2.0) 19.6 | 37.6 | 54.8 | 046 2.17).....00005) 0.05 41,72 
a Arietis .......5. 29,2 | 48,4 | 7.2 | 26.4 | 45.2] 4.4] 23.6] 1 59 26.34)......06..| — 0,60 41.88 
Moon, IstL.. . 25.2 | 43.6 | 1.6 | 19.6 | 38.0 | 56.0 | 14.4) 2 6 19.77.seeceree.) — 021 41.89! 
E Ceticcesseeeee | 0.4 | 18.4 | 36.4 | 53.6 | 11.2 | 29,2 | 47,2 | 220 53. 77|..ece0eve..| — 0.20 41 92! 
@ COtiescececroees| 15.6 | 33,2 | 51.2] 8.8 | 26.0 | 44.0] 1.6) 255 8.63).....e000.) — 0.09 41.99) 
é Arietis ......5 «| 50.4 | 9,2) 28.0} 46.8] 6.8 | 23.6 | 42,0) 3 3 46.69)..........|— 0.50 42.01 
@ POrsel ..cveceees 2.0 | 29.2 | 55.6 | 22.8 | 49.6 | 16.8 | 44.0} 3 14 22.86)..........| — 1.67) 42,04) 
*E Tauris..scereves 51,6 | 9.6 | 27.2 | 44.8; 2.4 | 20.4 | 38.4 | 319 44,9] eeseseeees| — 0,23) 42.05 
31 | 6 Capricorni.,....| Es | 34.0 | 52.0 | 10.0 |.sees.{esesveleseres|eneeee) 21 38 52.00) 4 36.68 + 0.37) — 45.01, 
A Aquariicesss sees 38.0 | 56.0 | 14,0 | 31.2 | 49.2 | 6.8 | 24.8 | 22 45 31.43).....+000.) f 0.18) 45,03 
a Piscis Australis.| . 3.6 | 24.0 | 44.0} 4.4 | 24.8 | 45.6 | 6.0 | 2250 4.63)..... + 0.73 45.04 
@ Pegasi...... eee 8.0 | 26.0 | 44.0} 2.0 | 20.0 | 38.0 | 56.0 | 22 58 2.00 — eo 45,17 
t Piscium oe. 0006 6.4 | 23.6 | 41,2 | 59.2 | 17,2 | 34.8 | 52.0 | 293 92 59,20....ee0006] — 0,10 45,24 
20 Piscium ........ 5.6 | 23.6 | 40.8 | 58.0 | 16.0 | 33.6 | 51.2 | 23 40 58,40) + 0,08 45.26) 
27 Piscium ....+44. 51.6) 9.6 | 27.6 | 44.0} 2.4 | 20.0 | 37.6 | 23 51 44.74 + 0.09 45,29 
a Andromede ..., 24.4 | 44.8 | 4.8 |eceees| 44.8 | 4,8) 24.8) 0 124.73}— 0,01) -— 0.67 45,31 
y Pegasi..... ...- 22.8 | 40.8 | 58.8 | 16.8 | 34.8 | 52.8) 10.8) 0 6 16.80 — 0,32 » 45.33 
» Polawis oo... esses 36.0 | 0.0 | 19.6 | 29.6 | 40.6 | 4.4) 29.6 | 1 7 31.40)..........)— 47.62) 45.43 
ik Piscium.. | 80.0 | 48.0 | 6.0 |esses |eveeecleeeees|eveees| 293 48.00) 4 35.24 — 0.10 45.49 
| a Arietis . } $2.4 | 51,2 | 10,8 | 29.6 | 48.8 |,,..../ 26.8) 159 29.97) 4+ 6.36} — 0 52) 45.53) 
z'Ceti . 56.0 | 14,0 | 31.2) 48.8) 6.8 | 24.8 | 42.0 2 5 49,09].....6005.) — 0.18) 45.55 
E*COtl ee s.ce severe! 3.6 | 22.0 | 39.9 | 56.8 | 14.4 | 32.8 | 50.0 | 220 56.97|.....0000.| = 0.17) 45.59) 
PCCM ccivere SOO aad santa lav enon ea at ..| 255 12.40) + 0.13) — 0.07, 45.63) 
\ Moon, 24 L, ,.' 45.6) 4.01} 22.0! 40d deecccslevcerseusens) FD 713.00! 27,64! — 0,27) — 45.67 


OBSERVED 
AR. 


a 


TABU- 
LaR 
AR. 


8 


23 40 13,37) 13,51 
23 50 59.41) 59.42 
015 0.94)... 
0 36 3.23) 3.24 
0 45 20,49) 20.56 
1 5 59.24) 59.38 
1 16 31.48) 31.57 


20 9 17.92) 18.26 
20 9 42,81) 42.13 
20 18 42.81) 42.28 
2115 0.73} 0.38 
21 23 39,13) 38.52 
21 26 43,99] 43,95 
21 36 48.90) 48.41 
21 58 19.73) 18.88 
22 22 40.68) 41.46 
22 33 58.10] 58.48 
22 44 46,07) 46.57 
22 54 19.63) 21.71 
0 36 2.77) 3.24 
0 40 53,97) 54.21 
1 9 14.34)....-. 
1 16 31.33) 31.57 
1 22 19.57) 19.71 
1 33 37.64) 37.80 
1 37 28.91) 28.77 


23 32 13,21) 13.94 
23 40 13.54) 13.49 
23 50 59 36) 59.41 
0 0 38.74; 38.78 
0 5 30.93) 30.97 
0 32 2,90) 3.00 
0 36 3.15) 3.23 
0 40 54,18} 54.20 
0 45 20.50) 20.55 
1 58 43,86) 43.88 
2 5 37.67)...006 
2 20 11,65) 11.47 
2 54 26.55) 26.72 
3 3 4.18) 3.76 
3 13 39,15) 39.05 
319 2.63) 2.78 


21 38 44,04] 41.07 
22 44 46.49) 46.47 
22 49 20.22| 20.23 
22 57 16,51| 17.22 
28 32 13.86] 13.93 
28 40 13.22) 13.36 
23 50 59 54) 59.30 
0 0 38,74) 38.78 
0 5 31.15) 30.96 
1 5 58,35) 58,74 
1 33 37.65, 37.78 
1 58 43,58 43.98 
2 5 3,38) 3.38 
220 11.21 11.48 
2 54.26.83 96.73 
RoGGsiaocese 


* Wire II recorded 52.0s. 


. 


—aaY To" oo 


| Wire 1V recorded 54.8. 


{ Wire II recorded 18.8, 


LONGITUDE. 157 
‘ Longitude of junction of the Gila and Colorado—Continued. 
CHRONOMETER TIME OF TRANSIT. | CORRECTIONS FOR— | 

LAMP. j | MEAN OF OBSERVED TABU- 

I. Wy LT, |) AV) Mino) Vie.) VIE 0BS’D WIRES Imperfect] Instru- |Chronoieter. ARs LAR 

| transits. | ment. | ALR. 

cm $ s. & | s. & & | hem se Ms S s. S hem. 5. | & 
Polaris .ésess000 seoees| 41.6] 0.8 | 17.0 | 29.2 | 48.4 | 13.2; 1 12 55.03) — 38.97] — 30.80) — 46.76] 1 5 58.50 58,51 
p# Piscium ........ 13.6 | 31.2) 49.2 | 6.8; 24.0 | 41.6! 59.6) 123 6.57\..ccceess. 0.07 46.78 1 22 19.72 19.67 
| v Piscium,... 92.0 | 49.6 | 7,2 | 24.4 | 42.0 | 59.6 | 17.6 | 1 34 24.63)..eer ease 0.07 46.79} 1 33 37.71 37.77 
i 34.0 | 53,6 | 12,0 | 31.6 | 50.0 | 9.2] 28.0 | 1 59 31.20|-.....s00- 0.34 46.82, 1 58 44.04) 43.89 
57.2 | 15.2 | 32.4 | 50.4| 8.0 | 25.6 | 43.6) 2 5 50,34)......0+6 0.11 46.84, 2 5 3.39) 3.37 
5.6 | 22.8} 40.8 | 58.4 | 16.0 | 33.6 | 51.6 | 2°20 58.40).......... 0.11 46.86) 2 20 11.43 11,49 
26.4 | 43.6) 1.6 | 18.8 | 36.8 | 54.0 | 12.0) 2 36 19.08}......608. 0.04 46.88) 2 35 32.11) 32 07 
20.8 | 38.4 | 56.0 | 14.0 | 30.8 | 48.8] 6.4| 2 55 13.60).......... 0.05) 46.90) 2 54 26.65) 26.74 
55.6 | 13.6 | 32.6 | 51.2 | 9.6 | 28.0/ 47,.2| 3 3 51.03)....... .. 0.28 46.91) 3 3 3,84) 3.80 
6.4 | 82.8 | 0.4 | 27.2 | 54.0 | 20.8 | 47.6 | 3 14 27.03|..0....... 0.93) 46.92} 3 13 39.18) 39,09 
56.0 | 14.0 | 32.0 | 50.0 | 7.2 | 25.2 | 43.2 | 3 19 49.66).....0000 0,13 46.93; 319 2.60) 2.80 
-| 86.4 | 14.4 | 32.4 | 50.4) 8.0 | 26.0 | 44.0 | 3.40 50.23] ..ceceseee 0,15) 46,96} 340 3,12) 3.11 
16.0 | 34.0 | 52.0 | 10.0 | 28.0 | 46.0| 4.0 | 353 10.00).......... 0.17 46 98) 3 52 22.85) 22.55 
23.2 | 42.4 | 1.2 | 19.6 | 38.0 | 57.2) 16.0) 4 9 19.66).......... 0.23 46.99} 4 8 32.44)...... 
8.8"| 26.8 | 44.8 | 2.8) 20.8 | 38.8 | 56.8| 412 2.80)......006. 0 22 47.00) 4 11 15,58) 15.75 
11.6 | 29.6 | 48.0 | 6.8) 24.4 | 42.8 | 0.8] 428 6.29)......0005 0.23) 47,02) 4 27 19.04) 19.09 
55.6 | 14.0 | 32.0 | 50.0 | 80 | 26.0 | 44.0] 4 44 49.96)..... . 0.20 47.04, 444 2.70} 2.97 
59.2 | 17.6 | 36.4 | 55.6 | 14.0} 32.8.| 52.0 | 4 54 55.37|.....008 0.31 47,05, 454 8.01) 7.80 
dessesleeeerelecees-| 8.8 | 27.6 | 45.6 | 4.0] 428 36.50} — 27.42) + 0.06) — 49.99) 4 27 19.15) 19.10 
58.4 | 16.4 | 34.8 | 52.4 | 10.8 | 28.8 | 46.8 | 4 44 52.63)......005. 0 05) 50.01} 4 44 2.67, 3.02 
0.8 | 19.6 | 38.8 | 57.6 | 16.8 | 35.6 | 54.4) 4 54 57.66)....0. 6s, 0.08) 50.02) 454 7,72) 7.92 
4,4) 236 | 42.4] 1.6 | 20.8 | 39.2 | 58.4) 513 1.49) .ccsieeeee 0,06 50.05} 5 12 11.50)...... 
38.8 | 58.8 | 18.8 | 98.8 | 58.8 | 18.8 | 38.8} 5 17 38.80].......605 0.01 50.06} 5 16 48.85) 48.61 
18.0 | 36.0 | 52.8 | 10.8 | 28.4 | 45.6 | 3.6 | 5 25 10.74) ...easeeee 0.00 50.07) 5 24 20.67) 20.62 
34.0 | 53.0 | 12.0 | 30.4 | 49.6 | 8,8 | 27.2 | 5 29 B0.71).ceeceeeee 0.08) 50.08) 5 28 40,71) 40.70 
59.6 | 17,6 | 35.6 | 53.8 | 10.8 | 28.4 | 46.0 | 5 47 53.11|....e00e 0.02 50.10) 5 47 3.03) 2.86 
41,6 | 0.8 | 20,0 | 39.2 | 58.0 | 17.2 | 36.0 | 6 6 B8.97|..cecesees 0,08) 50.12) 6 5 48.93) 48.90 
seasesleseees| 30.6 | 32.0 | 25.6 | 24.0 | 23.2] 6 26 28.08) —4 56.60) — 3.36 50.15) 6 20 37,97) 38.03 
58,0 | 11.6 | 20.4 | 22.4 | 29.2 | 36.4 | 42.4 | 6 29 22.91]........6.| - 4.15 50.15} 6 28 36.91) 36.92 
W. | 1.2 | 19.2 | 37.2 | 55.2 | 12.8 | 30.8 | 48.8 | 3 40 55.03)...- 000. 0.00) — 52,07| 340 2.96) 3,13 
0.0 | 18.0 | 36.0 | 54.0 | 12.0 | 30.4 | 48.4 | 3.51 54.11|.....c0e0 0.00) 52,09} 351 2.02) 2.10 
13,2 | 31.6 | 49.6 | 7.6 | 26.0 | 44,4) 2.4] 412 7.83). ese. 0,00) 52,11} 4 11 15,72) 15.77 
16.8 | 34.8 |-52.8 | 11.2 | 29.6 | 47.6 | 6,8 | 4 28 11.37|..ecereee. 0.00 52.13] 4 27 19.24) 19,12 
1.2 | 19.2 | 37.2 | 55.2 | 13.2} 31.2) 49.2 | 4 44 55.20) eeccuseeee 0 00 52,15) 4 44 3.05) 3.03 
13.6 | 38.8 | 4.0 | 29,2 | 53.6 | 19.2 | 44.8| 5 6 29.03 0.00 52.17) 5 5 36.86) 37.01 
32.8 | 51.6 | 10.8 | 29.6 | 48.4 | 7.6 | 26.8) 5 19 29.66)... 0.00 52,19} 5 18 37.47| 37.44 
20.4 | 37.6 | 55.2 | 13.2 | 30.0 | 48.0 | 56 | 5 25 12,86 0,00 52,20) 5 24 20.66) 20.64 
36.8 | 55.6 | 14.4 | 92.8 | 51.6 | 10.4 | 29.2 | 5 29 32.97 0.00 52.21] 5 28 40.76 40.72 
2.0 | 20.0 | 37.6 | 55.2 | 12 8 | 34.4 | 48.4 | 5 47 55.20) ..cccecees 0.00) 52,23; 5 47 2.97) 2.88 
44.0} 3,2 | 22.0 |.41.2| 0.0 | 19.2 | 38.4| 6 6 41.14).......... 0.00 52.25; 6 5 48.89) 48.92 
“47.6 | 6,8 | 26.4 | 44.8 r.csesieseens|eveeee| 6 14 16.40) + 28,52 0.00 52.27) 6 13 52.65) 52.67 
37.2 | 56.4 | 15.6 | 34.8 | 53.2 | 12.8 | 82.0 | 6 17 34.57|...0.0e0. 0,00) 52.28) 6 16 42.29],..... 
59.6 | 18.0 | 36.0 | 54.8 | 12.8 | 30.8 | 49.6 | 6 29 54.51). q 0.00) 52,29) 629 2.92) 9.95 
29.6 | 48.0) 6.0 | 24.8 | 42.8, 1.2) 20.0 | 6 39 24.63}.......44. 0.00 52,31) 6 38 22.92 32.15 
E. | 152 | 33,2 | 51.6 | 9.6 | 27.6 | 46.0) 4.4 | 412 9.66)...0 ces. 0 00) — o4.11 4 11 15.55) 15.79 
18.0 | 36.4 | 54.8 | 13.2 | 31.6 | 50.0/ 8.0) 4 28 13,14 0,00 54,13) 4 27 19.01) 19.14 
2,8 | 20.8 | 38.8 | 56.8 | 15.6 | 33.2 | 51.6 | 4 4457.09 0.00 54,15) 444 2,94) 3.05 
5.6 | 24.0 | 43.2 | 2.0 | 20.8 | 40.0 | 58.4 | 455 2.00 0.00 54.18] 454 7.82) 7.96 
15.4 | 40.8| 6.4 | 31.2 | 56.4 | 21.2 | 46.8) 5 6 31.17 4 0.00) 54.20) 5 5 36.97) 37.04 
42.8) 2,8 | 22.8 | 42.8) 2.8 | 22.8 / 42.8) 517 2 0.00 54,22) 5 16 48.58) 48 66 
22.4 | 40,0 | 57.6 | 14.8 | 32.0 | 50.0 | 7.6 | 5 25 14.91)... 000008 0.00 54.22) 5 24 20.69) 20.66 
cevserleoees+| 43,2 | 1.2 | 20.2 | 38.0 | 56.8 | 527 19.88) — 18.47 0,00 $4.25, 526 7,16) 7.05 
@ Orionis. ......65) 3.6 | 21.6 | 39.6 | 57.6 | 14.8 | 32.8 50.4) 5 47 57.20... 0006 0.00) 54 27) 5 47 2.93) 2.90 
n Geminorum.... 46.4} 5.4) 24.4 | 43.6) 2.4 / 21.2 0.00 54,28, 6 5 49.06) 48.95 
49.6 | 8.8| 28.0 | 47.2| 6.0} 95.9] 440! 6 14 46.97|.......44. 0.00 54.30) 6 13 52.67 52.70 
csevecleseece|eeases| G86 | 28.8 j.e05-.] 22,8 | 6 28 6.07) —6 35.73 0,00 54,31) 6 20 85.05, 37.30 
‘|51 (Hev.) O»phei.., asecselevcses!| 24.8 leveene| 98,0 | 49,6 |eeewee! 6 3395.47) 4 4st 0, 54,31) 6 28 sata! 87.86 
y Geminoram . Hi leeseeel 20,0! 38.8 | 56,4! 14.8 | 33.2 | 52.0 | 6 30 5.87 91 0.00, — 54.32! 6 29 2,37; 2.28 
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DATE. 


1849. 
Nov. 4 


*20 


{22 


#23 


{68 Geminorum.... 


(51 (Iev.) Cephei .. 


\68 Geminorum, .., 


ASTRONOMY. 


Longitude of junction of the Gila and Colorado—Continued. 


OBJECT, LAMP. 


a Canis Majoris.., 
é Canis Majoris.., 
& Geminorum... 
A Geminorum.... 
6 Geminorum.... 
Moon, 2dL..... 


a Canis Majoris... 
8 Geminorum .... 


p# Geminorum.... 
do Urse Min., 8. P. 


y Geminorum. .., 
a Canis Majoris... 
¢ Canis Majoris... 
\ Geminorum..., 
68 Geminorum.... 
a Canis Minoris,., 
8 Geminorum..., 
15 ATEUS 6.00 ccceee 
€ Caneri . 52. ssse 

Moon, 2d L...., 
0 Canerh. s..scees 
& Hydr@. <..0s50. 
@ Cancri. e.ceesse 


a Canis Majoris... 
é Canis Majoris... 
2 Geminorum, ... 
\ Geminorum.... 
8 Canis Minoris. .. 


a Canis Minoris.,, 
8 Geminorum. ... 
WG KATZUG vsinn'na wea’ 
B Canctl. sexeisoes 
O) Cancers. caseness 
6 Caneri. ..ceeess 
© Hydrm..sscccees 
@ Cancri. ».cseecs 
E Cancri. ..ceeese 

Moon, 2dL..... 


Moon, Ist L.... 
£ Cygni..... coves» 
« Capricorni...... 
a Cepheig,...+... 


B Oephei ..... 0». 
€ Pegasi.... cesses 


Moon, IstL .... 
o Aquarii..s,...0. 
& Pegasiv.csceeeee 


@ Aquarii...cseess 
@ Aquarii. .. 
o Aquarii... 
& Pegasi. 
A Aquarii . 


a Piscis Australis. 
* Chronometer 2475. 


CHRONOMETER TIMES OF TRANSIT. 


2.0 


27.6 
2.0 
28.8 
2.4 
6.8 
35,2 
28.0, 
7.6 
50.8 
16.8 


34.0 
41,2 
30.0 

4.0 

4.0 
30.8 

4,4 
26.0 
10,0 
19.2 
42.4 
38.4 


5.5 
9.5 
34.5 
23.0 


32.5 


34,4 
17.2 
34.4 


42.8 
32.4 
19.6 
37.2 


| HY. | IV. | OV. 


Ss. 
50.0 
58.4 
28,8 
45.2 


58.4 
24.8 
40.0 
22.4 
48.8 
14.4 
38,4 
21.2 


51.6 
19.2 
45,2 


21,2 | 41.6 


9.6 | 28.8 


seeeee 


7.2 
35.2 
aevees| 30.8 
15.6 
45.6 
59.2 
40,8 
14,8 
39.2 
22.0 
23.2 
49,2 
43.6 
21.6 

1.6 
28.8 


20.4 


weeeee 


38.8 
9.2 
19.6 
4.0 
38.4 
3.6 
42.4 
45.6 
12.0 
6.0 
44.0 
26.4 
52.8 


46.0 
20.0 
44,8 
22.0 
26.0 
53.6 
47,2 
26.0 

8.8 
34.8 


53.6 

1.2 
48.0 
22.0 
22.8 
48.4 
24,4 
44,0 
21.2 
28.0 
10.8 
37,2 

1.6 
57,2 


11.6 
21.2 
50.4 

6.0 
40.0 
41.2 

6.0 
44,4 
47.2 

1.6 
40.0 
47,2 
28.8 
55.2 
20.8 
15.6 


48.0 

1.2 
28.0 
43.6 
16.0 
17.6 
41.6 
24.4 
26.0 
16.8 
24,0 

3.6 
31.2 
58.4 
52.8 


18.8 |. 


34.0 


43.0 
50,0 
11.0 


24.5 
30.0 
52.5 
40.5 | 58.5 
soenee| 32.0 
50.5 8.5 


1.8 | 20.5 
10.0 | 30.5 
29.5 | 47.5 
eotees| 15.5 
16.2 | 33.5 
$2.8 | 13.8 


26.0 | 44.0 


52.8 | 11.2 
35.4 | 52.8 
52.4 | 10.4 


29.2 
10.8 


47.6 
28.8 
45.6 


0.8 | 18.4 
50.4] 8.4 
37.6 | 55.6 
54.8 | 12.4 


35.6 
26.4 
13.6. 
30,4 


52.8 
44,4 
30.8 
48.4 


25,2 
50.8 


43.2 | 1,2 | 18.8 | 36.0 
11,2 | $2.0! 52.4 | 12.4 
¢ Chronometer 719. 


| VI. 


26.0 
35,2 
34.0 

3.6 
19,2 
59.2 
33.6 
56.8 
42.0 
42.8 

7.6 

2.4 
40.4 
192 
46.8 


6.4 
21.2 
47,2 

1.6 
33.6 
36.0 
59.2 
44,4 
45.2 
54.8 
35.6 
42.4 
22.0 
49.2 
18,0 
11,2 


39.5 
50.5 
6.3 
54.0 
51.5 
5.0 
1.5 


6.4 
46.8 
3.6 


10,8 
2.4 
48.8 
6,0 
54.0 
32.4 


vil. 


CORRECTIONS FOR 


MEAN OF 


oBSs’p wirEs| Imperfect 


ransits. 


hem s. M. 8, 

6 39 26.74) iwc cases 
6 53 18.40) +. 20.05 
656: 6.29) -asennsees 
7 10 21.90 
7 12 31.70) 
7 21 29.60 
7 25 56.06) 
7 32 20.51 
7 37 1,26) 


weet eeeees 
tees eweees 
tena eens 
De eeneeeee 


6 14 47.86 


Fete wesnes 


2.0 
2.4 
26.0 
21.2 
59,2 
37.2 
4.8 


24.8 
41.2 
5.6 
20.0 
51.2 
54.0 
16.8 
4.4 
4.8 
12.8 
54.0 
1,2 
39.6 
7.2 
37.2 
29.6 


58.5 
11.0 
24.5 


6 28 13.07 
6 41 36.40) 
6 29 57.20) 
6 39 45.68 
6 53 59.36 
7 10 22.55) 
7 25 56.80) 
7 32 21.43) 
737 2,14 
8 2 4.46 
8 4 30.57 
8 23 24.80) 
8 37 3,20) 
8 39 44.00 
8 51 10.80) 


—6 34.77 

12 12,23 
18,33} 
20.05 


tee we eees 


Set eeeeee 


teen eeeee 


Seed eeeeee 


tee eewenee 


seen wenens 


6 39 29.71 
6 53 41,20) 
6 56 28.08 
7 10 24.80) 
7 19 57.77 
7 25 59,26) 
7 32 23.77 
“7 37 «4.40 
8 2 25.92) 
8 9 16.33 
8 24 7,66 
8 87 5.49 
8 39 55 13 
& 51 13,14 
9 1 39.7. 
9 22 34.11 


— 18,80) 


Bese eesees 


nant pe eee 
see aeeees 


Shee eee ees 


— 19,22 
+ 2.94 
9.28) 
8.86 


0.01 


sete eeaees 


2016 1.90) 
20 54 10.21 
21 1 29.40) 


30.8 

9.8 
56.0 
19.5 


24.4 
4.8 
21.6 


28.8 
20.8 

7.2 
24.0 
12.0 
53,2 


—1 14.70 


— 51.14 


seen eeeees 


21 3 53,43) 
21 11 16.1 
21 15 13.92 
21 24 26.07) 


22 10 29,43) 
22 24 10.91 
22 35 28.00) 


teen reeees 


21 59 35.71 
23 10 26.46 
23 24 13.31) 
23 35 30.46 
23 46 18.63 
23 50 52,08 


errr errs 


{ Wire IV recorded 34.6c. All these wires increased 10s. 


Instru- |Chronometer. 
ment. 
Ss. m & 
0.00) — 54.33} 
0.00; 54.34) 
0,00) 54,34 
0.00) 54.35 
0.00) 54.35 
0.00 54.36 
0.00) 54.37 
0.00) 54.38 
0,00 54,39 
0.17) — 55.17 
— 6.92 55.18 
8.55 55.18 
0.12) 55.18 
— 0.12 55.20 
0.23) 55.22 
+ 0.12) 55.25 
0.12) 55.27 
0.04) 55.28 
0.22) 55.28 
— 0,18) 55.31 
+e. 0,13 55.31 
0,12) 55.33) 
0,13) 55,36 
0,05) 55.36 
0.09) 55,38 
0.00) — 57.31 
0,00 57.33) 
0.00) 57.33 
0.00) 57.37 
0.00) 57,38 
0,00) 57.39 
0,00 57,39 
0,00) 57,39 
0,00) 57,42) 
0,00 57.43 
0.00 57.45 
0.00) 57,47 
0,00) 57,47 
0.00) 57,49 
0.00 57.50 
0.00) 57,53 
+ 0,24) 4. 12 22,04) 
— 0.44 12 22.04 
+ 0,24) 12 22.04) 
— 41.45 12 22.04 
+ 0.08) 12 22.04 
— 211 12 22.04) 
0,12) 12 22.04 
0.00) — 1 29.88) 
0.00 1 29,88) 
0.00) 1 29.83) 
0.00} — 1 32,22) 
0. 1 32,24) 
0,00) 1 32.26) 
0,00 1 32.2 
0,00) 1 32.29 
0.00 — 1 32.30) 


OBSERVED 
AR. 


he m 8, 

6 38 32.4] 
6 52 44.11 
6 55 11,95 
7 9 27.55) 
711 8,90) 
7 20 35,24) 
725 1.69) 
7 21 26.13) 
7 36 6,87) 


&. 
32.18 
43.85 
11,99 
27.53 

8.93 
1,98 
26.06 
6.87 


6 13 52.86 
6 20 36.10 
6 28 37.54 
629 2.14 
6 38 32.03 
6 52 43.86 
7 9 27.49 
725 1.65) 
7 31 26.19 
7 36 7.05) 
8 1 8,97) 8,99 
8 3 35.39] 35.13 
8 22 29.59)...00 
836 7.97] 8.03 
8 38 48.69] 48.73 
8 50 15,15] 15.43 


52.73 
36.95 
38,28 

2.30 
32,21 
43.88 
27.55 

2.00 
26.09 

6.90 


6 38 32.40 
6 52 43,87 
6 55 11.95 
7 9 27.43 
719 0.39) 
7:25. 1.87 
7 31 26.38 
736 7.01 
8 1 9,28 
8 8 21.84) 
823 0.93 
8 36 8.02 
8 38 48,80) 
8 50 15.65 
9 0 42,99 
9 21 36.58 


32,23 
43,91 
12.05 
27.57 
0.33 
2.02 
26.12 
6.94 
9.02 
21.84 
1,19 
8,16 
48.76 
15.55 
42,29 


20 28 24.18 
21 6 31.81 
21 13 51.68) 51.65 
Q1 14 59.32) 59.43 
21 23 38,26) 38,20 
21 27 42.71) 42.60 
21 36 47,99) 48.09 


saseee 


32.24 


22 859.55} ...00> 


22 32 41.05) 40.97 
22 33 58.18) 58.14 
22 44 46.34) 46.25 
22 49 19.76) 19.87 


‘LONGITUDE. 


‘ Longitude of junction of the Gila and Colorado—Continued. 
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| CHRONOMETER TIMES OF TRANSIT. CORRECTIONS FOR— 

OBJECT, LAMP. MEAN OF OBSERVED TABU- 
I. | UW. | .] IV. | V. | VI. } VIL. jons*>wrres| Imperfect! Instru- |Chronometer. ALR, LaR 
transits. | ment. oR 

“a 1849, s s 8 % ss s % | hem 8 s. s. Tas, el fs ie ee ber: 
_. Nov. 23 Moon Ist L.....| BE. | 46.0 | 4,0 | 22.0 | 40.0 | 58.4 | 16.4 | 34.4 | 23 0 40.17)... eee 0,00; — 1 32.30] 22 59 7.87}...... 
a @ Aquarii......... 11,2 | 29.2 | 4672} 4,4 | 22.0} 40.0 | 58,0 | 93 8 4.43\......000. 0,00) 1 $2.31} 23° 6 32,19) 32.97 
— x Aquarii......... 47,2 | 4.8 | 22.8 | 40.8 | 58.8 | 16.4 | 34.4 | 93 12 40.74),....-000. 0.00) 1 32.32 23 11 8,42) 3.34 
BA) g Aquatii....+e.+.| E. | 22:0 | 40.0 | 58.0 | 16.0 | 34.0 | 52.0 | 10.0 0,14] — 1 95.09] 22 92 41.05) 40.95 
ee ees « IG ROMAGL a. vwwse ein) 39.2 | 57.6 | 15.6 | 33.2 | 52.8 | 8.8 | 26.8 0.12 1 35.11) 22 33 58.20) 58.13 
ee A: Aquaril, sos: 000. 27.6 | 46.0 | 3.6 | 21,2 | 38,4 | 56.8 | 14.4 0.10) 1 35,12) 22°44 46,12) 46.24 
a a@ Piscis Australis, | 53.6 | 14,0 | 34.0 | 54.4 | 14.8 | 35.6 | 55.6 0.39) 1 35,12) 22 49 19.84) 19,86 
a @ Aquarii........ 14,0 | 32,0} 49.6 | 7.2) 24,8 | 42.4] 0.4 | 23 8 7,20)...ceecee- 0,08 1 35.15) 23 6 32.13) 32.25 
¢ Aquarii......... 50.0 | 8.0 | 26.0 | 43.6] 1,2) 19.6 | 37.2 | 23 12 43.66]...... 000. 0,12) 1 35,15) 23 12 8.63} 8,33 
120 Piscium........+ 55.2 | 13 2 | 30.8 | 48.4] 6.0 | 23.6 | 40.8 | 23 41 28.29)... 0.04 1 35,18) 23 40 13,15) 13.24 
Moon, lst L ... 34,0 | 52.0 | 10.0 | 28.0 | 46.0 | 4.0 | 22,0 | 23 51 28.00 0.09 1 35,21) 23 49 52 88)..... . 
33 Piscium......0++ 20,8 | 38.8 | 56.4 | 14.0 | 31.6 | 49.2] 6,8 | 23 59 13,94). 0,08) 1 35,22) 23 57 38.80) 38.75 
Y POgASL, ceecsreee 11.6 | 30,0 | 48.0] 6.0 | 24.0 | 42.0] 0.8] 0 7 6.06 — 0,17 1 35,23} 0 5 30.66) 30.76 
95 (20 Piscium.........| W. | 57.6 | 15.6 | 32.2 | 50.8) 8.0 }......] 43.2 | 23 41 44.73) 4+. 5.86) 0.00} — 1 37.36] 23 40 13.23) 13.92 
27 Piscium,........ 42.8) 0.4 | 18.4 | 35.6 | 53.6 | 12.4 | 98.8 | 23 52 36.00)......0.05 0.00; 1 37.38) 23 50 58.62) 59.06 
3 Piscium.....006. 22.8 | 40.8 | 58.4 | 16.4 | 34.0 | 51.6 | 9.6 | 23 59 16.23)...,...005 0,00 1 37,38) 23 57 38,85) 38.74 
| Sa iensiet,.. «seess| 36.0 | 56.0 | 16.4 | 36.0 | 56.0) 16.0] 0 226.13} — 9.97 0,00) 1 37.39) 0 0 38.77) 38.52 
y Pegasi......eses 14,0 | 32.0 | 50.0 | 8.0 | 26.0 | 44.0] 2.0] 0 7 8.00) ......... 0.00 1 37.39) 0 5 30.61) 30.75 
6 Piscium......... 38.4 56.0 14.0 | 31.6 |....cc/eoseveleseees| 042 5.00) 26,59 0.00) 1 37.44) 0 40 54,08) 53.96 
Moon, Ist L .... 52.8 | 10.4 | 28.4 043 43.67) — 8.96 6.00 1 37,44) 0 41 57.27) ..... 
COL. necesiaees 15.6 | 52.8 | 50.8 | 047 6.60) 8,79 0,00) 1 37.44) 0 45 20.37) 20.26 
Moon, Ist L....| E. | 57.0 | 15.5 | 33.5 | 52.0 | 10.0 | 28.5 | 47.0} 2 20 51.93) — 0,68) + 12 25.83) 2 33 17.08)...... 
Dt Ot seccaveeres 32.0 | 50.0 | 8.0 | 25.5 | 43.5) 1.5] 19.0} 2 24 95.64). 0.69 12 25.83} 2 36 50.78) 50.58 
IOG  ycnsmasaes 8.0 | 26.0 | 43.5 | 1.0] 18.5 | 36.5 | 54.0 | 242 1.07 0.25) 12 25,83) 2 54 26.65) 26.90 
6 Arietis ......... 43,5 | 2.5 | 21.0 | 39.5 | 58.0 | 17.0 | 35.5 | 2 50 39.57) 1.44 12 25.83; 3 3 3.96) 3.92 
| WPCC cox ssiceee 57,5 | 24.5 | 51.5 | 18.0 | 45.0 | 12.5 | 39.5 | 3 1 18.36) ....ceces 4.81 12 25,83) 3 13 39.98) 39.38 
PS WAU. escevenes| Ele | 4802) 21,2) 20.2 | ABD | so vsee|sdcceeloveecs| O42 19,95) +- 26.81; — 0.80}; — 1 42.73} 340 3.23) 3.41 
NT AU... once cece ersess|coeoes| 49,2} 6.4 | 24.8 | 49.4), 0006] 3 54 15.70) — 8.91 0.91 1 42.75) 3 52 23,06/ 22.92 
; tal... eee 5.2 | 23.6 | 42.0 | 0.0 | 18,0 | 36.4 | 54.4 | 4 13 59.94).... .e00s 1.17 1 42.77) 4 12 16.00) 16.10 
PO CLAM sas ciesas 8.8 | 26.8 | 45.2] 3.2) 22.0 | 404] 58.4] 499 3.54 1,24 1 42.79) 4 27 19.51} 19,53 
| Moon, Ist L.... 20.4 | 38.8 | 58.0 | 16,4 | 35.2 | 54.4 | 13.2) 4 39 16.63},. 1.31 1 42.81) 4 37 92.51)...... 
Pe Raul. < es caine 56.4 | 15.2 | 34,0 | 52.8 | 12.0 | 30.8 49.6 4,95 52.97). .sccecsee 1,67 1 42.82) 454 8.48) 8,33 
@ AUrIg@ sees seee 9.2 | 34.4 | 59.6 | 24.8 | 50.4 | 15.2 | 40.8 | 5 724.9) )...ccccees 4.40 1 42,84) 5 5 37.67| 37.67 


The following are the results from the observations at the observatory near the junction of the Gila and Colorado: 


hom 8. hm 8 
7 88 47.04 Noy. 7 38 30.58 
387. 61 32. 39 
33.82 29. 66 
27. 69 28. 44 
33. 70 30. 30 
5. 84 22. 42 
31.95 32.43 
37 40.18 27.53 
38 31. 64 23, 44. 
26. 66 45, 40 
23. 62 14, 99 
16,17 25. 72 
21, 74 25, 25 
9.14 
‘ a A 
PMIGHS oi akan s ew emanate caets kis Mt oe taata wad tei owsiteeetins onwse Sednwce 3 00) 25070 
Longitude of the same, computed in the field from the Greenwich cabanaei for 1849 menncinne 7 38 12.58 
DUMGreHCC es conn sas sos sss ocean <= o-0= ee oe SER tL RS 13. 22 
s, 
Probable error of single observation...-----.--. = 8.71 
Probable error of mean result ............----. + 1.71 
a “a ~ > a al - te 
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III.—Latitude of Camp Riley, near Initial Point on Pacific, determined 


5461 5596 5658 5765 6094 6091 6091 6246 6246 6428 6428 6476 ote 6724 6761 
5507 5620 5708 5937 6129 6482 6528 6482 6528 6642 6647 6642 6647 6741 6814 


uw u] aw a“ W uw “ u“ a“ “ " u“ “ a“ 


’ 45.09 45.41 | 45.50 caseinsst| eateavose| Onseaagsl 40190 [4266 | 44.90 leasyiesweli ROOM twee tae 
26 |.....00.{ 47.04 ATED ances len Caiow an | Sacamrensel Sesuiente| castanaalOeeNetel ieaatons |sieedexs|+ansheon | sak kere aaamenem 
7 | 44.97 | 49.50 40.50 |... 
28 |....000.| 45.66 |. SREY Orc eae ene sos Neearsces 
Q|eecceees] 44.82 42,10 | 43.82 |...s0006| 44.20 
Eye Cpe alee Costes anleeeden ssi t4edOul P4448 
4ladeba lin or sec 43.20 
6 

7 


paaleweeseeeleneranee| seer vesel sacs sens am laceeweeeleereweeeleaeeeeeelseee sees eran eens 


39,31 | 42,67 | 43.18 | 46.55 |reevesssloerssens 


bee e were emer eeeeleese sean leeee rare seen weenl suse ewes 


Aug. 


a lerae wees Feveenee| see eennlseee seer l sere eeeeleees vane 


43,49 | 45.52 soseeees 
46,69 |.cseeees 41.96 
U1 |ececcccsleveeeoee| 41.18 | 46,06 


bese wneelae 


seeeeere wate enee| eee weaeleeeeeeeeleeersarelesee wins 


PPUVETeTerverereritrtrereritTrerreriirererrri torre rite rrr ee 


44.80 | 46.33 |..cccevslecscveecleverenvelecceseee| SOG |eoveceys 
seve cose 43.01 | 43.17 |cocrcvesieveseveciecccssseleesseses| 4412 |eeveeeee 
sesecccs|occces «| 42,41 |. 45.58 | 45.14 |.ccsecsclevescovelsvocssesleccsveselecesnessioosceses| AL.SB leseeacey 
TT |ncecseeslecceverelore 42.47 |. 43,91 | 41,82 |evsevess 
1B |ocervevsleccseces[eceeceee| 45.08 [eveecees| 42,95 | 42.94 |..ceeeee 


wreeeee 


wee neon 


se eeeesel meee 


sean eerel seer weesleeeeeeenlsanseaeele ee eeesleeea anne 


peccecce|seceoee loccesere(seereees| SB.08 | sesceee 


44.97 | 46.27 | 41,18 | 43.26 | 44.66 44.08) 43.71) 43.91 


ee 
5918 6091 6091 6246 6246 6652 6661 6678 6865 7035 7035 7055 7055 7176 7193 
5985 6482 6528 6482 6528 6754 6754 6754 | 6952 7082 7125 7088 7125 7324 7324 


Date. 


a " “" n Hu “ “ “ “ u u“ a ” u“ u“ 


AUR SE I AB.B7-1o hots] ~45\89l. sonvacell tieeceeleeneecdilessvicave] cansmeealaapsscer/asuaieesnt beasinned| oaniebs| rte steelarsy «eel meen Sane 


22 |..ce.00e| 43.05 | 43.42 | 44,79 | 45.95 |.eseevslevseeees| 39.55 | 40,92] 44,66 |ooceee «| 45.83 Jeveseeer| 35,75 leeveveee 
BO.Q7 |.cccccssloceeveselevesesee, 40,34] 41.56 | 39.45 | 37.60 | 44.07 [ecceseee] 45.05 |ecesnvenloncevencleveesene 
44.43 | 45.00 | 42.24 | 46.21 |...scccelecsocees(eeee sees) 41.17] 49,69} 47,72] 48.59) 46.62] 36.17] 38,60 
45.05 | 48.66 |... sevcleceesees| 43.18 | 44.34] 42,65 | 41,71 | 44.72 | 43.51 | 44.55 | 43,26 |.sseeresleevevees 
44,63 | 44.00 |..eveceslescceee} 43.08 | 42.59 | 41,12] 42.83 |.ccevescleseeeeee| 44.93 | 41.46} 938.87 | 40,94 


47.68 | ALAS leccveeeelerceccce sscveeveleeescess! 39,00 | 37.72 leececevelensevesnlenveeecslonsecusslannesessleneeeresiseseeess 


There are 190 results obtained from observations on eighty-two different stars. 


By giving the same weight to each observation (mean of all the observations) we have for the latitude ... 32 35 43.53 
Latitude by giving to each pair a weight depending on the number of observations, (most probable).,.... 932 35 43.54 
General mean of each night.....ccscesccscccccccccccessvesccecesscscceresencccceseces cesectsevessces G2 GO 40,40 
General mean Of each pAir...cssssceerer cove cesssconrersecsvesecvssrsvecessscresssagssaccestcosenane Od Go 43,00 
General mean Of all the observations. ....ssssceeseereeceesecesssncvesereossessessesetconssvecsensesess G2 Gd 43,53 ‘ 


ith Telescope of 46-inch focal length: By W. H. Emory. 


ie ae 


tions. 


Wt u“ as 


u aie 
sfeveeee] 92.95 43,19 s 7 
isaeaee 45.42 : 
Vilsecve 44.00 a 
a acca 44.26 i 
te 43,14 ae 
eevee 44,70 " 
sip hav 43.87 1 


s|eeenne 44.51 * Mr 7 


a ei 
44.25 | 39,57 


at 
47,69 


veer eree 


eee eeel teen rene 


Weel tenn eenele 
ween eee 


80.55 |evereers 


es 


eee eeee 


see eee eee rene 


eee eee teens 


weteeee 


44,33 
40,58 SL ils eietebe’ 2 "ate ; ; 
40.81 | 41,94] 43,84) 42,68 + 


eeeneeesle s[eseee [ereeee 44,30 £ 
98.58 Give 42,59 
veeveers| AL85 [eveere] M412) 40,84 433,74 7 


serene aerleeeees 


bene reese 


eens 


AO.5O |esceevee 
39.00 | 42 58 
| 89.07 | 42.16 
40.66 | 46.70 


wel 
. 


F.|4G.97 Ie seseees 


32 35 43.07 Mean of each night. 
41.05 | 41,85 | 46,39) 49.03) 43,84] 32 35 49,63 Mean of each pair. 


32 36 43.80 Mean of obaerva’ns. 


8906 Mean of each night’s observations. 
BOLO : 


Aer eee ween ne ee eel tween eeeeelenewnnenaale 


49.23| 46.93 | 99.02 | 42,00 | 42,15 
46.76 | 44.49 | 40.41 | 37.90 
47.57| 49,03 | 43,21 | 42,68 
PORTA ewe eee eee eee eel eee eee ee EHH H eee eee eee 


45.00 | 45,80 40.43 39.24 43,08 


Mveeadarivesdnauslwead eine tolaadaisvpeesteseetendsnloces ateerslasteeerene 41.46 ates. 


47,93 
wel eeee rene ener were! 


37,13 


92 35 43,26 Mean of ench night. 
92 35 46,48 Mean of each pair. 


32 35 49,32 Mean of observ'ns. 


“ - 
Probable error in determinations of the latitude from a single pait.ecsressresesrseseeeeeeeseeeeeees 1648 _ 
Limit of probable error in determinations of the latitude from the results of all the pnirs....ccceeres 0.198 
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IV.—Observations for latitude at Observatory near the junction of the Gila and Colorado rivers : 
By Lieut. A. W. Whipple. 


] fie (a oat Lh ee 
7950 8058 8280 7 6867 7107 7176 7302 


7480 7547 
gn 7528 7595 7997 gi4s | 8312 66 es93 | 7120 | 7206 | 7310 
oN ees a4 {ial 
1849. ° 1 i ° iz nn ’ u u a / u ° 1 uv u a u “ ° / “ 
: #32 43 27.36 
Wahi G cacanacccieae erences $2 49 97.81 | 92 43 38.61 |........{ 3243 48.97 | 92 43 51.92 |... ..0e[eeeeeeee[ooee vee sesoeses| 32 43 S716 
Mencviopecnns OHA keg coe oee leeecat sorsoes cé oaaelak asl seoade cee SARE] ee ee eemimee eee tiered xs leete ed ..| 82 43 41.60 
95.74 | 41.31 44.24 APEC eile cdccss| eum .| 32 43 43.17 
29,04 | 43,40 47.48 | Se to 32 43 44.94 
ni Rreeetacnnee ..| 43.21 42.82 50.93 | 44.31 | 41.96 32 43 51.31 
A cetteicesacc| sth aumsuinsea ol VAN eaenae ae .72| 44.66 43,23 SNES Wc cateadh 41099 .| 92 43 44.31 
TRE ean 97.40 A, G4 aceaemee tes 54.44 |..cce0es| 42.59 32 43 42.63 
19.6 rate Fo ep pes Megane Lite eats. 3. tecesconsescoeleverecee|- 44.59") Ste78) Spon sa 43\a70 08 
ee 40,39 ABIES cc.vccivceoiworttosocesrclesccmxcaleceaimene) | Gal kza lees AOL aa aes 
ee ey rae | ae op aces Paci lamases oe | 
Mean foreach pair.| 32 43 27.36 43.17 44.94 51.31 | 44.31 | 42.63 | 37.95 | 39.92 |......0e0065 
Mean of nine pairs).....sseeeessel ones sleseaeeas cacebenta aiecsel ls owcecincyc cana abc mea ncde ues: lenascnas) he Sa ansee 


* Rejected. 


V.—Triangulation by which the observed latitude and longitude of Camp Riley was transferred 
to the Initial Point of the boundary on the Pacific: By Major Emory. 


MEASUREMENT OF THE BASE LINE. 


(Unit of measure, a metre graduated by Gambey, of Paris.) z 


Ast measurement, with rods made of seasoned red wood ,.... nee eeacede cesenadeceecaterccunscscedscasesseceusses 4000. 7000 MOHem, 
24 measurement, with steel wires belonging to Sefior Salazar, surveyor of the Mexican commission..... veteancsesenn 4500,60 se 
2) 3895 
Result adopted.......... ceteccecseaens becouse enseunseacromsacbees becnsceee ash seeesseutnes sana SD LOUed 


SOLUTION OF THE TRIANGLE. 


Stations. No. of chann lOheanpeh egicg, Distribution | Spherical |Plane angles and) Logarithms. 

vations. and error. | excess. distances. 
ee \- ean 

° " u “u ° / u“ 
Boast Das6, cece coun cces cvccwecn esas cecsadenes sous dectusencel 24 37 25 57.5 + 0.033 00 37 25 57.53 | 9.7837811 
TE ALS eet ea Ei ere Aare na 16 107 34 1.2 | +4 0.033 00 107.84 129) 155, caccaeaeeee 
Trnitial point... ccc secccenvencssecccvescesenscscecesens 24 35 0 1.2 + 0.033 | 00 35 0 1.23 9: 7585949 

+ 0.1 ‘| 

Bast base to west base...coe os cescvercscccccecnecsccce or pis'scelwees 4536.39 3.6567391 
7540.59 3.8774051 


. Calculation of the Geographical Position of the Initial Point. 


Azimuth of the line from east base to initial point determined by measurement of angle made 
with meridian of the observatory, and also by various measurements of the elongations of 
Polaris: Counting from the south towards the west, 24° 31/ 31”. 

Latitude of east base situated precisely in the meridian of observatory at Camp Riley, and 
determined, by direct measurement, to be south-of it 1.2; north latitude, 32° 35’ 42’.33. 


t base to initial point = K = 7540.59 metres, 1 = 82° 35' 42.33. . "1 
P= 117° 08 16.5; Z= 24° By 81", | 


Log. Kisses == 8.8774081 Ist term H = 32° 35! 42.33 
—'* 1 eae pe tao 
apis le 8.5093882 2d temH= 3" 42".76 : 
Log. t!oosscsseseee = 123868933 3d term H = 
ae Lat. Initial Point = 32° 31’ 59.57 
(2d term H) log. (1 + E® cos.? H) = 0.0020139 
Log. w' = 2,3868933 
Log. cos. Z = 9.9589355 : 


Log. 2d term = 2,3478427 : 
~ Log." uv" = 2.3868933 2d term = 222”.76 - 


Log. sin. Z= 9.6181471 
- SEP RES 7 
12.0050504) » oi 
Log. cos. H= 9.9258689 4 
p --2,0791815 = log. 120" | 
; Pisaeexewake wo Se RETF OB 165. 3d term H log, w = 2.3868933 
ie. w sin, Z Po ets ; : mes 1 ) 
ns Gos = 2! 00" Log. sin. Z = 9.618147 : J 
Long. Int. Pt. = 117° 05’ 16.5 2.0050404 : 
a e , be: , D) 


Log. (u’ sin. Z)? = 4.0100808 
Log. (1+ e? cos.? H) = 0.0020139 


Log. S22 = 4,3845449 | fr, 
Log, tang. Hu... © = 9.8057664 


8.2024060 


Calculation of the Geographical Position of Station ‘West Base.”’ 


: ‘| 
Measured azimuth of base line = Z = 61° 57’ 28.5. Base line = K = 4536.69 metres. | 
> © Astterm H......... == 32° 36’ 42’.33 Log. K......ccseseeees ws a 8.6567391 — 


. J 1 me a 
2d term Bsssssee = V 09".23 rs 8.5093882 “a 
3d term Hi... == 0! 00".00 Log. w!sssssssisssvseeee == 2.1661273 i 
HL or W. base = 32° 34’ 33", 10 Log. (1 -+-¢* cos. H) = 0.020139 ae: 
saialld Sa beck hy gue P Log) con Zi) = 8.07220T7 ae 


18403489 _ 


mim 1 he pyaar ea pI is aT * : ‘ 
Qdterm = 69.23 


 & Sse in 2) pee 


of West Base 
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Tog. asa. cies = 2.1661273 3d term— ; 

Log sind ss sors. . == 9.9457651 Tiana Gch oe = 2.1661273 

2.1118924 Tog. (RINE AZ. 2.0038 ='9.945 7651 

Log. cos. H = 9.9256623 2.1118924 

| 2.1862301 2 

2d term P = 153”.54 = 2! 33".54 Log. (w' sin. Z)?- = 4.2237848 

Log. (1 + e? cos. H) = 0.0020139 

Pirie ick = 117° 03’ 16.5 Log. as Xe — 4,3845449 

2. HOPE amsiiies = 2! 33".54 Log. tang. H......... = 9.8057664 

Bf West Beso ¢ = 1179. 05" B0".04 8.4141100 


Calculation of the Azimuth of the line from Initial Point of the Boundary to East Base, 


— 3,8774050 = 7540.59. Z’— 180-+ Z—% 9-4 sin. 4 + Di) 


Log. K 
ne Cos. L’ 

_ 1. = 85093881 Measured Z == 24°81! 16” 

N. sin, 1” 

Sin, Z = 9.6181471 + 15 err. in meridian. 
2..0049402 94° 31! 31” 

Cos. Li — 9,9258689 180° 
2.079013 204° 31! 31" 


V 04.5 


Sin. pinsoe = 9.7309790 


64.57 = 1.8100503 


Z! = 204° 30! 26.5 


VI.— Azimuth of straight line from Initial Point on the Pacific to junction of Gila and Colorado. 


In the computation for the direction of the line, the longitude of the initial point and the 
longitude of the junction of the Gila and Colorado are taken as determined in the field by the 
observations compared with the moon’s place, as given in the Nautical Almanac (Greenwich.) 
On arriving at Washington, I obtained from Professor Airy his corresponding observations, 
made at Greenwich, and it will be seen that a change has been made in the absolute longitude 
of both places, but fortunately no material change is discoverable in the relative longitude of 
the two places. Now, an inspection of the formula used will show that the difference in longi- 
tude is the element used in determining the azimuth of the line connecting the two points. 
Hence the change deduced from comparison with the corresponding Greenwich observations 
does not affect this result, 

The preceding pages show the process by which the latitude and longitude of Camp Riley 


was transferred to the initial point of the boundary on the Pacific. 
- 
i é 
; ; j 
Z vb) ae 
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" ae word on the subject of the transfer to the “junction ”’ of the latitude and lon gitude of the 
observatory near that point; the distance between them was so small that the transfer may’ be 
_ considered as having been accomplished by direct measurement. 

Lieutenant Whipple’s report to me, November 30, 1849, gives— 


to) Ul W 
“The longitude of observatory, 7” 38" 125.53 ; in arC......sscessevssserenesevessesesees 114 33 07.95 
The longitude of junction .............. Ai den si oh So Sele ae hte cate Ses de iy sis ts 114 32 51.61 
ie TRIM A RO Ne cca ye atnnc tee insatens robac these fee acceveteoers 16.34 

: (o) eg | Ti 
itude of observatory, (see report of November 24) ..scssssccsssssssrecesrsssceeess 32 43 43.96 

itude of junction......... Pa dooeeenas ty oh pes Pacts ce Paley. «ccs Pee mecta ents Skestey 32 43 32.3 

Difference .......scscseeees ee ee tee Bet eR Measles Saks kbs te 11.66 
: These, corresponding with my computations founded on the same data, were adopted ; but it 


must be observed, to prevent future misunderstanding, that it was impracticable to measure the 
_ azimuth from the junction of the two rivers, (then under water,) and a point, B, (see sketch,) 
_ was selected in the azimuth produced, ascertained by direct measurement to be 73.5 feet south 
and 1,070 feet west of the junction, and here the monument was placed and the azimuth meas- 
ured from it. The geographical position of this monument is, consequently, 


° t W 
Pie north WURDE Vannle ate tv cwgasaasieye Re oe ghclaatns aichic cae qehncahieay cede k04 ¢9 32 43 31.6 
Uncorrected longitude.......sceeceseesesees Sram Oa aaphe Whe cari vuusteae micetuete rs scx 114 33 04.3 

The computation of the azimuth and length of the line of boundary extending from the 
al point on the Pacific coast, near San Diego, to the junction of the Gila and Colorado, was 
d on the following assumption : 

° ! Ti 
Latitude of initial point on the Pacific........... Grctitah 2} RR Bete hace i da oak 82 31 59.63 
Bamoude of junction of Gila and Colorado.........c.ccsscecerssncserccgerseccesacsccsuccs 32 43 32.2 
Difference of longitude........... cesarean Weep tak (iaderuaiehe tun psedasas 2 32 24.9 


We compute the azimuth and distance bei the formule given by Puissant, Traité de Geodesie, 
III, Vol. 2, p. 316, using the following notation: 


@ = equatorial radius e = ellipticity = 7 is 
b = polar radius Top: e = 7.8273187 
Z' = azimuth at the Gila, reckoned from the 8. round by W. 
Z' = azimuth at the initial point o = distance in are. 
tan. ! = ° tan, Et . tant! == * tan, bat 


n the spherical triangle formed by /’, 7’, and P, we now comps the angles 180° — Z! and 
Z a. 180°, the are o, and also /, = the latitude of the foot of the perpendicular from the pole, 
and obtain for a first a 


ZI = 85° 33! 25".05 o = 1739".75 
Zi" — 180° = 84° 11! 25",21 | I= 82° 64! 22.69 


eS 
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Next we compute the correction d P, to be artis to the spheroidal difference of —— 
P, by the formula 


TP rte hae aon cos. == + 21.72 
And we pubictictcuvens P+dP= 2° 32 46".62 
Substituting this into the former computation, we obtain 
Z' = 85° 34 14”.41 o = 7758".10 
Z" — 180° —=.84° 12! 02".89 {= 32°54 167 71 
And by a second substitution of the latter values we obtain, finally, 
Z' = 85° 34 14.49 @ P= + 21".17 
Z' — 180° = 84° 12’ 02".95 o = T758".15 


We also compute o’ and @”, the ares from U and UW” to the foot of the perpendicular J, viz: 
o = 6° 32! 31.5; o” = 9° 01 49”.7; and obtain the distance s in metres by the expression 


;= o(1t+iesin2=2— Ae sin.‘ ) + (sin. 2 o” —sin, 20’) (Le sin.2] — x, e sin. l)— 


a lt hee ee = -+ 239187.0 

OR TMOE lacs on seetews vee =-+ 113.8 ‘ 

SUL, TGFM ce. cences i 0.0 

Distanve..a Acs =  239300.8 metres = 261692.0 yards = 148.689 miles, 
Azimuth at initial point on Pacific coast .........:cessseseeeeeeneneeee eee eeeeeeaeenes == 84° 12! 027.95 
Azimuth at junction of Gila and Colorado...........ccssssseeereeeeesaeeeenneesnnees = 85° 34’ 14.49 
Length of line of boundary connecting above POINES....srerseerceres cae Cute aee = 148.689 miles 


B. 


Determinations of boundary line from the Rio Colorado of the west, to the intersection of the 111th 
. meridian of longitude, west of Greenwich, and parallel 31° 20! north latitude: By Lieutenant 
N. Michler, Topographical Engineers U. S. A. 


x 


I.—AzIMUTH LINE—ASTRONOMICAL POSITIONS. . 


The longitude of the initial point on the Rio Colorado, twenty English miles below its june- 
tion with the Gila, as agreed upon by Lieutenant N. Michler, Topographical Engineers United 
States Army, on the part of the United States, and Francisco Jimenez, first engineer of the 
Mexican commission, on the part of Mexico, was determined to be 114° 48’ 44.53” west of 
Greenwich. 

This result was obtained by transferring the longitude of the monument near the junction to 
the initial point, by Lieutenant Michler’s triangulation of the ‘‘ twenty English miles,” the 
longitude of said monument having been previously obtained from observations by Lieutenant 
A. W. Whipple, Topographical Engineers, Assistant United States Boundary a. deduced 


from corresponding observations at Greenwich. 
° / " 


Longitude of the monument ...........ccecsesessecenee eonereneneees 114 36 22.20 W. of Greenwich. 
Difference of longitude between monument and initial point -+ 12 22.33 


Longitade of initial point .......00.s-ccstesnsscsncspeowsuvceversensens 114 48 44.53 


The latitude of the initial point on the Rio Colorado was ° ' ” 
found 00 | Dees ssiis cine sss aisseenaivadssemicdean ee ane ee 32 29 44.45 North. 
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_ This latitude was obtained by a mean of results from observations with zenith telescopes by 
_ Lieutenant Michler and Seiior Jimenez, at their respective observatories near the initial point, 
(reduced to Lieutenant Michler’s observatory,) as follows : 


re) / wt 
F. Determination by Sefior Jimenez...........ccsccsessscesseesseesvens 32 29 41,53 
‘Determination by Lieutenant Michler..................s000eeeee0e- 82 29 41.77 


MRM ERTISEE ate aden pis viainascipnis inal/ euie Viiater adie conse 32 29 41.65 North. 


_ This latitude of the observatory was then transferred to the initial point, by triangulation, 

_ by Lieutenant Michler. By transferring the latitude of the monument near the junction to the 

same observatory, by two different triangulations, one by Lieutenant Michler and the other by 
Seiior A. Diaz, second engineer Mexican commission, the following were the results : 


° / Ui 
_ Known latitude of the monument near the junction......... os 32 43 31.58 North. 
Difference of latitude between monument and observatory, by 
Lieutenant Michler’s triangulation..............c:ccceeesveeeoee — 13 48.95 
Latitude of observatory Se eee Sin ee ed erines idee rection 32 29 42.63 North. 
Known latitude of the monument near the jimetion....:.0.... 32 43 31.58 North. 
Difference of latitude between monument and observatory, 
ee Senor Diaz's triangulation. ......-cccseressssesssscessssievevee — 13 48.39 
_ Latitude of observatory..........044. ties Sh See ee 32 29 43.19 North. 


32 29 42.63 << 


erm ratte ie Watch, oh ncsdis ties nds \Gevh vie dendgoas 00.56 


BY cohag azimuth of the line from the junction of the Colorado and Gila, to Lieutenant Michler’s 
rvatory, is, at the latter point, 36° 14’ 10” northeast, and its length 104024.34 feet. 
“Ss "The azimuth of the boundary line from the initial point on the Colorado to the intersection 
the 111th meridian, west of Greenwich, and the parallel of 31° 20/ north latitude, is at the 
‘initial point 71° 20’ 43’.8 southeast, and at the point of intersection of parallel and meridian 
69° 19’ 45’.94 northwest ; the length of this line = 382844.87 metres, = 418684.3 yards, 
= 237.63565 English ein 
Sp isiniient No. II, made of cast-iron plates, and pyramidal in form, was placed on the edge 
of the desert, at a distance from the initial point of 4522.9 yards; its latitude was computed to 
be 32° 29’ 01’.48 north ; its longitude 114° 46’ 14”.43 west of Greenwich. The azimuth of 
rm e boundary line at this point was computed to be 71° 19’ 23’.18 southeast. 
_ The longitude of the observatory of the Mexican commission at Quitobaquita, near monu- 
“3 mts VII and VIII, as determined by Sefior Jimenez, first engineer, from ten lunar culmina- 
tions, commencing July 23, 1856, and ending August 2, 1856, inclusive, was found to be 
112° 52! 25.73 (Th. 31m, 29.7758.) west of Greenwich. 
The latitude of observatory at Quitobaquita, as determined by Sefior Jimenez, first engineer, 
from forty observations upon eight pairs of stars with zenith telescope, was found to be 
° 56’ 26”.57 north. 
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TRIANGULATION. 169 


“The base line of the triangulation of the twenty English miles to a point on the Colorado 
rom its junction with the Gila,’” was measured by Lieut. N. Michler, corps topographical engi- 

eers, with two iron rods, ‘‘A”’ and “‘B,’’ corresponding with rod ‘‘B,’’ in the possession of 
_ Mr. R. D. Cutts, U. 8. Coast Survey, the length of which is 4.0002457 metres at 32° Fahren- 
: eit The length of one metre, at 32° Fahrenheit, is equal to 39.3685034 inches at 62° Fahren- 
_ heit of the standard made by Troughton. 
iy Rate of expansion of rods for 1° Fahrenheit, 000006963535. 

The total length of the base, as computed by John O'Donoghue, computer, is 5,867 feet 

.9 inches. 


le showing the length of rods, at different temperatures, of the American and English Imperial 
Standard. 


reine Length of rods at this| Length of rods at this | Temperature 


Length of rods at this| Length of reds at this 
ees of Amer-} temperat’e, of the En of iron rods. 
n standard. lish imperial Saivige H 


temperature, of Amer- Cig sated of the Eng- 


ican standard. h imperial standard. 


| 
Inches. Inches. 2) Inches. Inches. 
157. 5056195 157. 512060 | 62 157. 5165855 157. 523070 
- 5067161 t - 513161 63 - 5176821 - 524171 
«5078127 = - 514262 | 64 - 5187787 «525272 
+ 5089093 - 515363 | 65 . 5198753 - 526373 
- 5100059 - 516464 } 66 - 5209719 . 527474 
- 5111025 - 517565 | 67 - 5220685 - 528575 
- 5121991 - 518666 68 - 5231651 - 529676 
. 5132957 . 519767 69 . «5242617 . 530777 
- 5143923 - 520868 70 - 5253583 «531878 
- 5154889 . 521969 | 


w 


0 30 0. 0061275 


- Angle of eleva-| Sum to be subtracted |, Angle of eleva-| Sum to be subtracted 
_ tion, from the length of the tions. from the length of the 
rod. rod. 
o1 ie lee 

0 00 0. 0000000 0 35 020081595 

0 05 0. 0001733 0 40 - 0. 0106641 

0 10 0. 0006615 0 45 0. 0134995 

0 15 0. 0014964 0 50 0. 0166656 

0 20 0. 0026612 0 55 0. 0201626 

. 0 25 0. 0041585 | 1 00 0. 0239903 


The point “ F’’’ was Lieut. Michler’s observatory, and distant from the junction of the Colo- 
and Gila, in a straight line, 104024.34 feet; the azimuth of this line, at the point “F’,” 
° 14’ 10” N. E., and its length is 1575.66 feet short of twenty miles. (See results of calcu- 
s of geodetic latitudes and longitudes of points of triangulation, &c.) 

‘The latitude of point ‘F’,’’ as obtained from triangulation, is 32° 29’ 42”.64 N., and longi- 
e 114° 48’ 09.51 west of Greenwich. The latitude used, however, is that cuekmea from 
vations with zenith telescope, and is 32° 29’ 41.65 N.; but the longitude taken is that 
ined by triangulation. 

The initial point, in the middle of the Colorado, was determined by prolonging the line from 
je jw aa passing “through “R"”” 1575.66 feet, “ii with the two iron rods, ‘A’’ and 
Vol, I-22. 
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«<B,” thus laying off a radius of twenty miles. At the extremity of this line, a perpendicular 
was erected, or, in other words, a tangent was drawn to the circumference of a circle with 
that radius and the junction as a centre, and, by means of the following table, the circle was 
described. 


Co-ordinates of points of the circle. 


Abscissas in feet,|Corresponding ordinates, ||Abscissas in feet, Corresponding ordinates, 
measured along| in feet, measured on || measured along | in feet, measured on 
the tangent. perpendiculars to the || the tangent. - perpendiculars to the 

tangent. tangent. 
Feet. Feet. 
rs 0.00 Ts00 8. 29 
100) == 0. 04745 L400 = 9. 30 
200° = 0.19 1,600 = 10. 67 
2007S 0. 427 1,600 = 12. 148 
400 = 0. 759 a SOG = 15. 37 
500 = 1. 186 2,000 = 18.90 
600 = 1. 708 22200" == 22.96 
CAL 2. 325 2,400 = 27.33 
800 = 3. 037 2,600 = 33. 00 
$00 = 3. 843 3,000 = 42. 66 
1;000> == 4.74 bd, 00G st 118. 10 
1}, L00r == 5. TA 10,000 = 472.2 
1,200 = 6.83 


A table to lay out on the ground a portion of the circumference of a circle whose radius is twenty 
miles. 

First take a point twenty miles from the mouth of the Gila, and having the direction of 
the line joining this point and the mouth of the Gila, protract a straight line, making an angle 
of 88° 34! 02".8522 with this line; or prolong a line that will make an angle of 1° 25! 57”.1478 
with the tangent to the circle at the point; then run 5,280 feet on this line, and this will give 
you a second point on the circle; then place your instrument alternately at the second and first 
points, and lay off the following angles with this chord of a mile long, and their intersections 
will be so many points in the circumference of the circle. 


First point. Second point. Intermediate 

vi points of ciy- 

eumference. 

O° ” Oe “ 

1 0 06 36.70 1 19 20. 44 Ist. 
2 0 13 13.41 1 12.43, 74 2d. 
3 0 19 50.11 1 6 7.03 3d. 
4 0 26 26.81 0 59 30.33 4th 
5 0 33 3.52 0 52 53. 63 5th 
6 0 39 40. 22 0 46 16.92 6th 


Having come to a point more than half way, reverse the readings, and they will give you 
other points commencing near the second point. The greatest distance of the periphery from 
this chord is about thirty-three feet. 


i 


‘i 7 LATITUDE. 


M ag THC) alt it Bele! ae pha: 
ulation of results for the 

twenty Englis. iles below its junction with the Gila, derived from observations made with 

telescope of Wurdemann, on siateen pairs of stars. Observer, Lieut, N, Michler, Corps 

graphical Engineers, U. 8. Army. Computer, John O’ Donoghue. : : 


latitude of astronomical station at the Initial Point on the Rio Colo- 


| Ast pair. 2d pair. 3d pair. 4th pair. 5th pair. 6th pair. ‘7th pair. 8th pair. 9th pair. 
—_. « 4 [ee fa | ee | — | —. 
WN. 582 G. C. N. 705 N. 791 N76 =6| |=. 796 N. 812 N. 850 N. 859 N. 924 
8. 560 GC. 8. 713 S. 793 S. 804 S. 805 8. 833 8. 845 S. 864 8. 934 : 
- 
eres “ Lad | if aR “ Len? it AES " wk WW aie f uw eo Nt a 
32 29 37.16 92 29 38.63 | 92 29 36.77 | 9229 A121 |...sscsecccnesleoverecscrcees[eeee sonensees ‘s 
AAIOG |p saceninoas ancl 41.11 GRC leeveeerdeeecs| S220 S6.0 ey ecco eeas Coit agents 7 < 
Se eae esse SPAY 45 BE castiiac es uxnslvanscaladgy vs cc ADTE becseop veceetnc) 5220 GBM lcs ccawea enone : 
48 57 40.45 SHAM tverenceceselielly 45.68 |. “1 
ve PS A ee anda aero ARIAT Ben ccdueset 44.05 7 
FT ATU nice iscag sche SB Gailaearasktox<ts|) | 41,88 FS On ce REN 
Veasangan|ereasebamenselarerncoeineenes 42.64 AQIS |rccscocesevese| © 4412 40.00 : 
on WS ee ae aco ees nea ee en ees eee 
pair,.| 32 29 40,96 92 20 43.87 | 92.99 45.94 | 92.29 40,23 | 92.99 40.47| 92 29 41.53) 32 29 42.47) 32 29.39.12 | 32 29 40.67 


~ 


Tabulation of résults—Continued. 7 


10th pair. | ith pair. | 12th pair. 13th pair. » 15th pair. 16th pair. 1st result. 


a yo 


ue REE PD | 
Final result. 
N, 1010 WN. 1044 N, 1044 N. 1062 N, 1064 N. 1157 pase Ay 3 
g.1012 | 8. 1026 S. 1046 S. 1089 $s. 1089 UG | the natn ‘ 
=F "4 o f¢ un . ae Hn e 1 Ww Met a“ o fF Ww Bent u“ 


anes ween esee|seeeeeee s|eeeeevarcescanleccs seve soccer| errr eees sacsee 


482 20) BBI95; |vonce uecsconcs|oeresesaivenss 99/00: 45-74 ||etieivaert deans ~ 
40.80 | 32 29 38.90 |.. * 
SGA Pania ncn cainecalte AS ts has 
caeiaeawianes 98.55 | 3229 40,04 | 32 GPHGGO AD! | seas cass cscpas|acen tase sanealsnavsecescesss 
eh : ‘ |] | —_—_—_—_—_——| — as ay 
32 99 47.32 32 29 99.62 | 3299 38,73 | 32.29 40.04] 3229 41.19 | 9229.39.45 | 3229.46.74 | 32 29 41.77 32 29 41.77 - 
. he 


Remarxs.—The zenith telescope suffered very material injury in its transportation, in consequence of the counterpDise having been separated from 
instrument by the breaking of a screw, and knocked about among the other parts. The tangent screws were mostly bent, the micrometer slightly 


, and the spider lines and levels all broken, Being in a country where the levels could not be replaced, the not very sensitive ones of a large 
aze theodolite had to be substituted for those broken, and the other injuries repaired by such means as were at hand, 
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172 ASTRONOMY. 


Computations from observations on Polaris, western elongation, for the determination of the value 
of one division of the micrometer attached to zenith telescope, by Wurdemann, for the U. 8. 
Boundary Commission. March 23, 1855. : 


No. | Micrometer |Times of ob-| Time from Pecan for|Reduced time. Nos. Difference | Difference of | Reduction |Diff.ofmi-| Resulting 
readings. | servat’n by | elongation. H. of time. time in are. to the erometer |values ofone 
2 chron’r. equator. | readings. | division, 
: hem. s. m, s hem. 8, mM. 8 any weve le eT n 
1 300 6 15 48.0 20.91 1.8 6 15 49,8 1to6 8 29.7 2 725.5 3 15.0 300 0.65000 
2 250 17 12.0 19.52 1.4 1713.4 5 7 6.2 1 46 33.0 2 43.1 250, 0.65200 
3 150 20 5.8 16.62 0.9 20 6.7 4 5 42.4 1 25 36.0 2 11.0 150 *°0.65500 
4 100 21 31.5 15.19 0.7 21 32.2 3 4 16.9 1 413.5 1 38.3 100 0.65500 
5 50 2255.5 13.79 0.5 22 56.0 pi 1 23.6 20 54.0 32.0 50 0.64000 
6 00 24 19.2 12,40 0.3 2419.5 || 2 to6 7 6.1 1 46 31.5 2 43.0 250 0.65280 
7 100 Q7 9.2 9.56 0.1 27 9.3 6 to 14 16 44,7 411 10.5 6 25.1 600 0.64183 
8 150 28 34.0 8.10 0.1 28 34.1 13 15 20.5 350 7.5 5 51.9 550 0.63982 
9 250 31 20,0 5,38 0.0 31 20.0 12 13 59.5 |, 3 29 52.5 5 21.0 500 0.64200 
10 350 34 11.0 2.53 0.0 34 11.0 ll 12 35.5 3 8 52.5 4 49.0 450 0.64222 
11 450 36 55.0 0.18 0.0 36 55.0 10 9 51.5 2 27 52.5 3 46.2 350 0.64639 
12 500 38 19.0 1.59 0.0 38 19.0 9 7 0.5 145 7.5 241.1 250 0.64440 
13 ‘550 **|> 39 40.0 | -* -2.94 0.0 39 40.0 8 414.6 | 1 339.0 137.4 150 0.64933 
14 600 wale aa 74.34 0.0 41 4.2 7 to 14 13 54.9 3 28 43.5 5 19,3 500 0.63860 
Mean = a = 0/ 64638 by Ist series. Sum = 9.04939 
Remarks. 
Chronometer slOW. crcctvveccece sevcncecrcvecncoscceus seesecscce suse tucsisee sens = 28m. 41s.490 
Time, by chronometer, of western elongation Of Polaris........ssseceseeeescecsvens == 6h. 36m. 438.350 
Dechination Of Stars csuisesiee ves sesecvione-isees aeaustiactvalnecs segaiveusaniennscevaine es = 88° 32/ 17,4 


Observer, Lieut. N. Michler, Top. Engineers, U.S. A. Computer, Hugh Campbell. 


Computations for the value of one division of the micrometer, &c.—Continued. 


No. | aiorometer ‘Time of ob-| Time from |Correct’n for Reduced time. Nos. Difference | Difference of | Reduction |Diff. ofmi-/Value of one 
readings. | servat’nby | elongation. A. of time. time in are, to the erometer |divis’n of the 
mic’ter. equator, | readings. | micrometer. 
hem, 8. m, $ hem. 8. mM. & Sy aie he RY te u 
1 300 6 15 48.0 20.91 °° 1.8 6 15 49.8 7 to 13 13 54.9 3 7 40.5 4 47.1 450 0.63800 
2 250 17 12.0 19.52 1.4 17 13.4 12 12 30.7 24725.5 | 416.1 400 0.64025 
3 150 20 5.8 16.62 0.9 20 6.7 il WW 9:7 2 26 25.5 3 44.0 350 0.64000 
4 100 21 31.5 15.19 0.7 21 32.2 10 9 45.7 1 45 25.5 241.4 250 0.64560 - 
5 50 22 55 5 13.79 0.5 22 56.0 8 to 14 12 30.1 37 31.5 4 46.9 450 0.63533 
6 0 24 19.2 12.40 0.3 24 19.5 13 ll 5.9 2 46 28.5 414.7 400 0.63675 
i 100 27 9.2 9.56 0.1 27 9.3 12 9 44,9 2 26 13.5 3 43.7 350 0.63914 
8 150 28 34.0 8.10 0.1 28 34.1 11 8 20.9 2 513.5 311.6 300 0.63866 
9 250 31 20.0 5.38 0.0 31 20.0 14 to 1 25 14.4 6 18 36.0 9 38.3 900 0.64255 
10 350 34 11.0 2.58 0,0 34 11.0 13 to 2 22 26.6 5 36 39.0 8 34.4 800 0.64300 
n 450 36 55.0 0,18 0.0 36 55.0 Rto 3 18 12.3 433 4.5 6 57.5 650 0.64230 
12 500 38 19.0 1,59 0.0 38 19.0 ll to 4 15 2.8 3 50 42.0 5 52.8 550 0.63600 
13 550 39 40.0 2.94 0.0 39 40.0 14 to 2 23 50,8 5 57 42.0 9° 6.5 850 0.64294 
14 600 41 4.2 4.34 0.0 41 4.2 13 to 3 19 33.3 4 53.19.5 7 28.4 700 0.64066 
; — ae 
Mean = "6018 — 97,64001 by 24 series. Sum = 8.96018 
Hn 
Vat STI€S....seeceeeeeses == 0.64638 Ist stm. . = 9.04939 
QA seried..ccecees.ceeeee == 0.64001 QA BUM ..cccccservevees = 8.96018 
MEAN cresccccesecescees == 0.643195- —_ — 0.643198 = mean of 28 combinations. 


F mi 
Ist MEAN... cevecesereeteresvevecscecessssccsccesses == 0.643195 
QA MEAN. cecccercvecctecccocccensesnvvecsessvesccecse = 0.043198 


MERU DY POA sheer stauslenet ion chive Sues eeesenirans = 0,643196 


« Observer, Lieut. N. Michler, Top. Engincers, U, S.A. Computer, Hugh Campbell. 
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dations from observations on 0 Orsce Minoris, eastern elongation, for the value of one division 
of the micrometer. March 23, 1855. 


| Micrometer |Time of ob-|'Time from |< Ae ela time. || No, | Micrometer 'Time of obser-| Time from |Correct’nfor Reduced time. 
A + | servat’n by) elongation. H. readings. | vat’n by chro-| elongation H, 
| chron’r. nometer, 
' | Am 8 m & hy ™ % hem 8% ms yt hy m & 
400 “IL 46 25,0 3.9 0.0 IL 46 25.0 19 1000 12 03 06.0 12.7 O40 12 03 05.4 
350 46 59.5 3.4 0.0 46 59.9 20 1050 03 40.5 13,1 0.4 03 40.1 
300 AT 36.5 2.8 0.0 47 36.5 Q1 1100 04 15.8 13.9 0.5 04 15.3 
250 48 13.5. 1 0.0 48 13.5 22 1150 04 52.5 14.4 0.6 * 04 51,9 
200 — 48 50.0 1.5 0.0 48 50.0 23 1250 06 04.0 15.6 0.7 06 03,3 
150 49 23,0 1.0 0.0 49 23.0 m4 1300 06 40.8 16.3 0.8 06 40.0 
100 49 58.8 0.4 0.0 49 58.8 25 1350 07 16.0 16.8 0.9 07 15.1 
50 50 35.0 0.2 0.0 50 35.0 26 1400 07 51.6 17,4 1,0 07 50,6 
; 0 51 08.5. 0.7 0.0 51 08.5 Q7 1500 08 58.0 18.5 1,2 08 56.8 
a ‘ 50 51 43.0 1.3 0.0 5143.0 | 98 1550, 09 33,0 19,1 1,3 09 31,7 
: +h 100 $219.0 1,9 0.0 52 19.0 , 29 1600 10 08,0 © 19.7 14 10 06.6 
7 it 300 54 46.0 4.3 0.0 54 46.0 30 1700 * 11 21.8 20.9 1.8 11 20.0 
> Mish ) 350 55 19.0 4.9 0.0 55 19.0 3l 1800 I2 31.5 22,1 2.0 12 29.5. 
: 1 Nh 450 56 32.0 6.0 0.0 56 32.0 32 1850 13 07.0 22.7 2.3 13 04.7 
46) 550 57 45,0 7.3 0.0 5745.0 32 1900 13 44.5 23.3 2.3 13 42,2 
16 | 750 12 00 04.5 9.6 OWL 12 00 04,4 . 84 1950 14 19.6 23.9 2.6 M4 17.0 
Z | 850 01 17,0 10.9 0.2 Ol 16.8 35 2000 14 57.0 24.5 2.8 14 54.0 
- 900 0151.6) 11.4 0.2 OL 51,4 
nc | 
: Remarks, 
Time by chronometer of eastern elongation of d Ursm Minoris........eceseseess LA. 50m, 248.760 
Chronometer slow.......60++ i 28m. 418.49 
‘ Declination OF StH sesssesssavee cevecaveseosvesscscscessecceencesveccsecesescevece =z 86° 35/995. 


ination of results for the determination of one division of the micrometer, derived from obser- 
. - vations on 0 Ursce Minoris near eastern elongation. 


Differences | Differences of Reduction to Values of ||; Nos, Microm/er) Differences | Differences of Reduction to] Values of 


| oftimes. | times in are. | the equator. jone division. divisions. | of times. | times in are. | the equator.jone div’n, 
—— — - —— 
m. & SM I tn u m. & ora aa} “ 
15 26.4 | © 351 36.0 13 45.3 63484 1 to 35 2400 28 29.2 7 07 18.0 25 20,0 63333 
16 05.9 4 OL 28.5 14 20.5 63888 2 to 34 2300 27 17.5 6 49 22,5 24 16,5 63317 
16 03.6 4 00 54.0 14 18.4 63585 3 to 33 2200 26 08.0 6 32 00.0 23 15.0 63409 
16 01.8 4 00 27,0 14 17.8 69547 4 to 32 2100 24 53.5 6 19 22.5 22 09.0 63285 


16 01,9 400 28.5 14 16,9 63474 5 to 3l 2000 23 39.5 5 54 52.5 21 03,3 63165 
16 40.3 410 04.5 14 51.0 63642 6 to 30 1850 21 57.0 5 29 15.0 19 32.4 63373 
1641.2} 410 18.0 14 51.9 63771 T to 29 1700 20 07.8 5 01 57,0 17 55.4 63288 
16 40.1 410 01.5 14 50.9 63635 8 to 28 1600 18 56.7 4 44 10,5 16 52.3 63269 
16 42,1 410 31.5 14 52.7 63764 9 to 27 1500 17 48.3 4 27 04.5 15 51.5 63433 
1713.8 4 18 27.0 15 20.8 63503 10 to 26 1350 16 08.6 4 02 09.0 14 22,8 63911 
17 12.7 418 10.5 15 19.8 63433 IL to 25 1250 14 57.0 3 44 15.0 13 19,2 63935 
15 20.6 3 50 09.0 13 40,1 «63077 12 to 24 1000 lL 54.8 2 58 42.0 10 37.0 63700 


EeReeeeeese | 


16 01.0 4 00 15,0 14 16,1 63474 18 to 23 900 10 45.0 2 41715.0 9 35,9 63988 
15 57.5) 35922.5| 14 13,0 63185 : 
15 19.7 3 49 55.5 13 39.3 .63023 | Ist BErLEB— MEAN, 660 cscsvssecvereserscccccsevescasessese  0,63492 


13 00.3 315 04.5 11 36.3 63300 2d Serlof—MOAN +) ++ «ops ee : teeeseesesesss  0,63466 
13 00.2 315 03.6 11 35,2 63200 Result by d Ursw Minoris.....c+0 secs. 

13 02.8 315 42.0 ll 37.5 63409 Result by Polarisy.c.cecesecsereeesees 
f Mean= 0.63466 Final result, ..esevstssrcccecsenscsvececeesstecsesnseseer  0,68809 


of one division of the micrometer from observations on Polaris (western elongation) and J Uram Minoris (eastern elongation) is 0.63899, 
Observer, Lieut. N, Michler, U. 8. Topographical Engineers, Computer, Hugh Campbelt 


ee 
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IV.—Table showing the triangulated distances, in metres and yards, between the different monu- 


ments of the survey of that portion of the boundary 


line running from the Initial Point, on the 


Colorado river, to the intersection of the parallel 31° 20! 00" north latitude, and the meridian 


111° 00! 00" west of Greenwich. 


Triangulation by Lieut. N. Mrcurmr, Mr. A. C. VY. Scuorr, and Sefior A. Draz. 


Metres. Yards. Remarks. 
= toe 
From Initial Point, on the Golorado river, to Monument eis 964.62 1054,9214 | Monument I, in River bottom, near the bank. 
Monument I to Monument IL cc cccser nance 3171.12 3467.9798 | Monument II, Iron monument, on desert. 
Monument Ifto Monument TID .. eee -eeeee 829.81 907.4913 | Monument _ III, erected on desert. 
Monument LIT to Monument = IV ..ssesserereee 72170.00 78926.0790 | Monument IV, Sierra de las Tinajas Altas. 
Monument IV to Monument V vcccceesteeves 44393 ,34 48549.1515 | Monument V, Sierra del Tule. 
Monument Vto Monument VI... sesevereee 57633,12 63028.3523 | Monument VI, Sierra del Agua Dulce, 
Monument VItoMonument VIL ...sseseee-ves 1320304 14439.0215 | Monument VII, near Rancho de Quitobaquita. 
Monument VII to Monument VIIL.......seeees 877.61 959.7660 | Monument VIII, near Rancho de Quitobaquita. 
Monument VIII to Monument IX ..ccsseeoeeees 17298.65 18918.0354 | Monument IX, Sierra de Sonoyta. 
Monument IX to Monument X oc ceveee noccns 23405.35 255964044 | Monument X, west ridge of Sierra de la Nariz. 
Monument Xto Monument XI sssecccseee oe 4180.00 4571.3040 | Monument XI, on the wagon road from Cobota to So= 
. noyta. 
Monument XIto Monument XIl..... 2793.97 3055.5230 | Monument ‘XII, east ridge of Sierra de la Nariz. 
Monument XIIto Monument XII1..... 44698.76 |. 48883.1629 | Monument XIII, on the road from Tubac to Cobota. 
Monument XIII to Monument XIV .....+. 18986 .27 20763.6403 | Monument XIV, Sierra de la Union. 
Monument XIVtoMonument XV....... 26493.60 28973.7560 | Monument XV, Sierra del Pozo Verde. 
Monument XVtoMonument XVI...... ° 14592 .57 15958.6301 | Monument XVI, near Ojos de los Granizos, 
Monument XVI to Monument XVIL.... 3519.11 3848.5458 | Monument XVII, Sierra de Sonora. 
Monument XVII to Monument XVIII .. ecsseeserees 7962.77 | 30580.4599 | Monument XVIII, Sierra de los Pajaritos. 
Monument XVIII to Monument XIX ....cssseeeees 5261.97 5754 5609 | Monument XIX, Sierra de los Pajaritos. 
Monument XIX to intersection of parallel 31° 20/ 
N. latitude, and meridian 111° west of Greenwich,. 409.19 447.4957 | Monument (intersection of meridian and parallel) Sierra de 
los Pajaritos. 
Total length Of line .sesessevees eeereeeeee|  382844,87 418684 ,2807 


o 
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___-Asironomical observations for establishing the 111th meridian of longitude west of Greenwich, and 
Jor determining the parallels 31° 47! and 31° 20! north latitude: By John H. Clark. 
The four manuscript volumes which have been submitted to the U. 8. Commissioner, embrace 


a complete tabulation of all the observations, both for latitude and longitude, made along the 
7 parallels of 31° 47’ and 31° 20’. It will be seen, by a reference to these volumes, that each of 
the stations has been determined in latitude with a zenith telescope, (T. & 8.,) by about one 
hundred observations, and two in longitude, with a transit of thirty-six inches focal length, 
by observations on the moon and moon culminating stars. 
o In accordance with the direction of the Commissioner, the stars for latitude were at first 
_ Selected exclusively from the Greenwich Twelve-year catalogue. At Espia, however, it was 
found that this catalogue no longer afforded, in that portion of the heavens then observable, 
a sufficient number of pairs that would fulfil the conditions required for satisfactory results. 
It was therefore deemed expedient, in the exigencies of the survey, to rely subsequently almost 
wholly upon the British Association catalogue. 

It was found, by combining the results of observations on about thirty pairs of stars taken 
from this catalogue, that any error in the final result arising from errors of polar distances was 
materially reduced ; and although, by comparing the means of the observations on each pair, 
there seemed to be in some cases errors of polar distances developed, all the results were never- 
theless incorporated to obtain the one adopted ; nor was a single observation rejected. because of 
its apparent inconsistency or want of parallelism with any previous or subsequent result obtained 
by it or by any other pair, except at one station, (Agua del Perro,) where the instrument was 
mounted on a rock, (no timber being attainable,) and the observations otherwise rendered objec- 
; tionable by the violence of the wind. Thus the result of every pair, whether high or low, and 
__ without reference to the “ general run,’”’ has been included in the ‘‘means’’ used to obtain the 

latitude adopted. 

A subsequent and careful revision in the office of the computations made in the field has dis- 
closed no considerable error. 

A brief summary of the observations and results of all the stations, and a reference to the 

tables which are appended, are here given : 

1. The observations at Los Nogales for determining the 111th Soc of longitude west of 
Greenwich, extending through two lunations, and computed from data furnished by the Nautical 
Almanac, gave the result as shown by Table I, 110° 51! 01.95, (‘T" 23" 24*.13). The latitude 
deduced from 120 observations on 29 pairs of stars, taken from the British Association cata- 
logue, is (see Table II) 31° 21' 00".48. 

2, Seventy-three observations on 23 pairs of stars, selected from British Association catalogue, 
give for the latitude of the station near the head of Rio Santa Cruz, (Table III) 31° 17’ 56".33. 

___ 38. At San Bernardino there were 57 observations on 21 pairs from British Association cata- 
logue, and the latitude deduced therefrom, (Table IV,) 31° 19’ 40’.38. 

_ 4. The result deduced from 97 observations on 28 pairs of stars gives for the latitude of San 
__ Luis spring (Table V) 34° 20/ 31.51. 

5. At Agua del Perro there were 81 observations on 25 pairs of stars selected from both cata- 
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logues, (British Association catalogue and Greenwich catalogue,) and the latitude deduced, 
(Table VI,) 31° 20’ 57.56. 

6. The, observations at Espia, made on 23 pairs of stars, partly from the Greenwich T'welve- 
year catalogue and partly from the British Association catalogue, amount to 81, and give for 
the latitude (Table VIT) 31° 20! 56.45. 

7. The latitude of Carrizalillo, resulting from 72 observations on 14 pairs of stars, selected 
entirely from the Greenwich Twelve-year catalogue, is (Table VIII) 31° 50! 55’.23; longitude, 
(Table IX) 7" 11" 44°.26 = 107° 56’ 03’.9. 

8. The result for the initial point on the Rio Grande, obtained from 108 observations on 22 
pairs of stars, selected also exclusively from the Greenwich Twelve-year catalogue, is (Table X) 
31° 46’ 51.29. 2 


TABLE I. 


Results for longitude of astronomical station at Las Nogales, east of the intersection of the 111th 
degree of longitude and the parallel of 31° 20 north latitude, 


Authority for | Results for Authority for | Results for Authority for | Results for Authority for | Results for 
Date. elements used.| moon’s Ist || Date. |elements used.) moon’s 2d || Date. elements used.| moon’s Ist || Date. |elements used.| moon’s 2d 
limb. . | limb. limb. limb. 
1855. hom & 1855. hem s. 1855. hem & 1855. hem, & 
May 24 | N. A, A. Rs, | 7 23 19.20 || May 30) N. A. A. Rs, | 7 23 23.24 |) June 22 | N. A. “A. Rs. | 7 23 42.93 || June 28 | NA. A. Rs. |7 23 16.76 
~ 25 |weasae On. sees 20.41 31 J ecece dO serves 26.71 QB |eseseedOeeveee 15.88 30 |oecees dO.seeee 17.14 
QB'| eceee dO sseeee 27.92 Tuly 1 |vvveesdOrceves 20.78 
QB} vcovedOnsesed 32.87 
WD jeavescdO seven 25.78 
Mean longitude from moon’s Ist || Mean longitude from moon’s 2d || Mean longitude from moon’s Ist | Mean longitude from moon’s 2d 
Limb... cence veces Thy 2M. + HIMDs ascsecenee Th, 23m, 24.975, VimD ives secscecces Gh. 23m. 29.408. | HimD.... e000 e000 eT. 29m, 18.235, 
Mean longitude from moon’s Ist Mean longitude from moon’s Ist 
UMD in vaveaedven Th. 23m, 25: TMD vee eeee coves Ve 23m, 29.408. 
se ee ee ae ee ee ee ee eee 
hom s he m 8 
Mean longitude from Ist lunation......cceceeeeeereee seees 7 2325.10 Mean longitude from 2d lunation.ssssccescscessecsssesececas 7 23 23.81 
Mean longitude from 2d ]unation....ssccecceseeseeeveneees 23,81 ji 
Longitude of Stationscrssseceseees Caveveececetsecaes YT 23 24.45 
. 
Date. Results for longitude during Date. Results for longitude during 
two lunations. two lunations. 
SS 
1855.7 ieee Ss 1855. he om. Ss. 
May 24 7 23 19.200 May 31 7 23 26.710 
25 7 23 20.410 June 22 7 23 42.930 
26. 7 23 27.920 28 7 23 16.884 
28 7 23 82.870 28 7 23 16.764 
29 7 #23 25.780 30 a 23 W756 
30 7 23 28.240 July 1 7 28 20.780 


Longitude of Los Nogales by a mean of the above results, (the one adopted,) 7h. 23m. 24.136s. 


neipal Assistant. 


| dot pair. | 2d pair. | 3d pair. | 4th pair. 

B.A.C.| B. A.C. | B. A.C. | BAL C. 

S. 3995 | S. 3995 | S. 4110 | N. 4198 

+N. 4026 | N. 4028 | N. 4026 | 8. 4142 
a a aw 


Beets ap tuaclas es Psntipateny las nada me's « 


58.62 
58.59 


60.30 
59.34 


64.96 
64,61 


58.60 59.82 64.78 


teense eres eeeene twee 


60.97 60.19 
61.22 


ion 


FORO n Cee cee ele rem e neem teen e en eees teneee 


r 


Sere el ewww eens ween nennes 


etree lene eee tees leeteen ewes | teeeee eens 


58.75 


oer ray 


58.75 


~ 
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TABLE II. 


Sth pair. | 6th pair. 
B.A. C. | B. A. C. 
5. 4248 | N. 4282 
N. 4282 | 8S. 4318 
a“ u 
60.45 60.42 


FR eee een ee Crewe ennee 


eee ee eeee 


60.28 60.76 
58,12 58.96 
59.35 60.68 
59.45 61.59 
A 
59.53 60,48 


7th pair. 


B. A.C. 
N. 4282 
8. 4319 


a 


seeeen eens 


60.85 
59.36 
60.14 
61.00 


609 33 


TABLE IJ—Continued. 


59,05 


CD45 ravese ccorfemmenseays 


58.64 


‘*8., star south of the zenith. 


18th pair. | 14th pair. | 15th pair. | 16th pair. | 17th pair. 18th pair. 
| B. A.C, | B. A.C, | BL A.C. | B. A.C. | B. A.C. | B. ALC. 
N.4415 | S. 4575 | S. 4575 | N. 4714 | S. 4737 | 8. 4810 
5. 4575 | N. 4595 | N. 4600 | S. 4723 | N. 4741 | N. 4943 
a W “ “a ” 
60.93 || 62.66 58,32 5O8B. |evecsenane 
56.44 57.70 59.07 BTBS |vscriveeses 
sees] 59,55 60.29 58,42 BHQL |rcvves 
61.38 59.89 GLGD |rcseperecc|eccecrcccslesecienaces 
60.86 58.78 59.61 60.67 56.66 60.34 
61.75 59.86 | 61,12 GELQE | ievccinence| sens coon 
61.00 59.51 60.54 59.91 59.38 |sesvecewee 
61.24 59.28 60.51 59.44 58.49 60.34 


night.» 


Wm if uw 


60.19 


60,01 


91 20 60.33 
31 20 59.22 
31 20 59.76 
31 20 61.61 
31 20 59,79 
31 20 61,13 
31 20 61.33 


19th pair. 


60.31 
60.58 


Seer erene lente ewsnne 


8th pair. | 9th pair. 


B. A.C, | B. A.C. 


8. 4388 | S. 4388 
N. 4408 | N. 4415 


uw 


63.78 


“ 
63,33 


ees ere 


63.33 64.87 
59.83 61.64 
62.74 64,01 
62,73 63.38 
62.28 63.44 


20th pair, | 21st pair. 


B. A. C. | B.A. C. 
N. 4961 | 8. 5075 
8. 4991 | N. S131 
W ul 
61.21 61,04 
62.19 60.14 
62,05 59,01 


ret eww eee 


Tavs acaaiua | OOMOe Ls |Kenaeaux a 
61.33 62.80 61.43 
62.23 63,50 62,52 
60.88 62.04 60,82 

Ist result. 2d result. 


pair. 


e. of 


mean of each Latitude by a\Lat.byamean|Lat. by a mean'Mean of Ist, 
mean of each| of all the ob-| of the results for 2d, and 3d re- 


servations, 


31 20 60.45 | 31 20 60.55 


|{N., star north of the zenith. 


lation of results for the latitude of astronomical stution at Lcs Nogales derived Srom observa- 
smade with a zenith telescope (T. & 8.) on twenty-nine pairs of stars: By J. H. Clark, 


10th pair. | 11th pair. | 12th pair. 


B. A.C. | B, A.C. | Be A. O 

8. 4388 | 3. 4388 | N, 4408 \ 

N. 4595 | N. 4600 | Ss, 4575 i 
a” “ “ 


set eee ener 


63.39 
59.05 
62.13 
61,89 


65.18 
60,37 
63.38 
62.92 


a 


61.61 62.96 


22d pair. | 23d pair. | 24th pair. 


B.A. C. 
N. 5157 
8. 5189 


“W w 

61.73 

62.63 

62.22 P 


see renee 


" 
56.67 
56.88 
55 63 


stot weeeee 


tere teens 
seer enone 
Bene ee ewee 
tees 


Pee ee ee eel eee renee 


59.49 
59,89 


Nene nee 


61,83 
62,14 


ween eeeeee 


56.39 59.69 62.11 


——~ ? 


3d result. Final result. 


each night. sults. 


31 20 60.45 | 31 20 60.48 
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TABLE IT. 


Tabulation of results for the latitude of astronomical station at head of Santa Cruz river, derived 
from observations made with a zenith telescope (T. & 8.) on twenty-three pairs of stars: By J. 
H. Clark, Principal Assistant, assisted by C. N. Turnbull, Lieut. Corps Top. Eng’rs, U.S. A. 


= 
| ; | | | 
| ist pair. | 2d pair. | 3d pair. | 4th pair. | Sth pair. | 6th pair. | 7th pair. | th pair. 9th pair. | 10th pair. 
e j 1 i i 
SR Pe See ws) Seer ee pee 
j | 
Date. BAL. PBA. OF) BAO? R, A. BoacO) pee lan. & C. B. A.C. 
35238. | 348N. | 3742S. | 3369S. | 3095S. | 39958. | 4057N. 4248 S. 
| asa3N. | 36008. | SB1LN. | 3052N. | 4026N. | 4028N. | 41565. 4032 N. 
1 : 
; . | ; 
1855. 1 " | “" u" ” n it " 
May 10... -ceccecp | 86.28) Wese-oucadsual) | G1.80) Lccasecses| Meet ccasea| bade aaeedy, [eraretennss Forge RES 
Mics vives ade occ ai + SAB ee ees ae 2 52.99 56.55 
1D. scceressvsc|ocsscsssseer|onM@ovsenccn|iacnere cose] 50.02 56.76 | BTDB | -nssseaeess|eceene connes|accecrennese|eterazencans 
ee ae Bt ee) i 55.75 | 57.07 | 51.81 51.18 BBLG4. clits Wace 
UA, pe cwarness doors : obo get cbitgs cise csechase sed taeda  OntOOe, Tee Oe sO 52.74 52.00 52.82 54.77 
| — peal 
Mean ofeach pair.| 58.28 | 53.59 57.41} 5060" | 55.90 56.86 52.51 52.38 54.19 55.66 
; 
TABLE IJI—Continued. 


| 11th pair. 12th pair. | 13th pair. | 14th pair. | 15th pair. } 16th pair. | l7th pair. | 18th pair. { 19th pair. 20th pair. 
| LI } : 


| 
| 


i a Se ee 


* | | 
| i | : |} 
Date. B.A.C. | B.A.C. | B.A.C. | B.A.C. | B.A.C. | B.A. C. BIA. 6, |B. A.C. | BoA. C. lo Ales 
| 4282. | 4345N. | 4345N. | 4346N. | 4346 N. | 4388S. | 43888. 4388 S. 4388 S. 4408 N. 
| 4318S. | 4388.8. 4515S. | “43885, | 4575S. | 4408N. 4415 N. 4595N. | 4600. 4575 8. ’ 
| | | = 
1835. : 7 | " : " " | tt } n " n 
May 10....+2eeeeee 57.38 ewe eeee rene tletereseeeeee) 58. 5 59-AD | reeeeneeceeel sere reeeeee:|enreners sane 
. Tiles oases gmeeee | 58.02 | 57.73 + 57.96 | 57.00 56.42 56.77 55.58, 
TDi peesdeecsedfunsoussnecadl) (ier Ost seveencaeeas lente ceseenenlecescoessecelsseceuenceselerer snes ceseleccanese suns 
rR oN se) 56.22 | 61.20 | 60.72 56.90 58.54 57.86 
Usecceseree] SUL | 55.96 | 55.73 58.08 | 58.47 | 57.95 59.37 57.06 
| pee SN Se SSS ee eee 
| ; f 
Mean ofeach pair. 56.65 | 56.90 55.54 | 57.82 | 56.59 | 58.86 | 58.92 | 57.08 | 58.2 56.83 
| ! | i } 
TABLE IJ/—Continued. Z 
Qist pair. | 22d pair. 234 pair. Jst result. 2d result. . 3d result. Final result. 
‘4 PSS | Latitude by a == | = 
Date. BA; 0, |. By ATC" > BuALG.- | mean of each Latitude by a| Latitude by a) Latitude by a mean | Mean of Ist, 2d, 
4415N, | 45755. 4575S. | night. mean of each| meanofallthe| of the results for| and 3d results. 
| 4575 8. 4595 N. 4600 N. | | pair. ~observations. | each night. 
s | 
: | | | 
1855. | " id u ; ae | on 4 ee» Fal, : of 1 Cae a ” 
May 10..,c0sccecese |orecscccesse] 53.60 | 54.74 | 31 17 56.36 | | 
Unscscereeeceee] 5596 | 54.77 | 55,09 | 3117 56.03 | 
Wseiéetassontvifesss>. scsndsleren rent sve] soaewoessee=| > Sh 176. ah 
Tne oe ae F 54.65 | 87.55 | 31 17 56.67 | 
RA tec y) donna] ap LAT Ne tL 9A 58.20 | 31 17 56.24 
eRe, Uereitle | | 
| | 
Mean of each pete d 57.07 54.99 36.39 | . 31 17 56.30 . 3117 56.92_) 31 17 56.38 31 17 56.33 
| ‘ 
ce : 
= 


4 7 

2 
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Pe Hy | 4 . 


re i fp : TABLE IV, 


ation of results for the latitude of astronomical station at San Bernardino, derived from 
s made with a zenith telescope (T. &: Le on twenty-one pairs of stars: By J. H. 
ie, Principal Assistant, assisted by H. Campbell 


7th pair. th pair. | ih pate 


BrA.C. 


#,A.0. | B.A.0. 
BA19 8. D538 N. 
B53N.  TO2S, 


SBN. . 
— | 
| 


au“ a 


a F 
40.74 41.51 + 
PIS tia PAO O ee CO EPR EO EEEES 
43.05 M85 | 41.18 B99 
DAH | 41.04 43.3% ortteesee 
| 
| 


AERO OO HEEE RHEE R ETE ET ANE 


Pee neneee eee 


a 
Fei 
| 

eae ha a9 
| 
. 
: 
| 


AOOR ER HEEE EEE REET EEOEE 


40.44 | M107 


i 
—_—— 


41.38 | 41,75 | 40.75 29.95 2 


TABLE IV—Continued. 


ta a er Te 


—— 


10th pair. Boies. . pare 13th pair. 4th pair. 15th pair, | 16th pair, | 17th pair. | 18th pair. 
| awe TES Y ee 


BAC. | BAO. ee Ly A, B. A.C: 
9995 8. 2005 8. | 4059 N. Al77 N. 4948 8, 
i 


4026 N. 4028 N. MBB. | 4A 8, PN. 


a) 


‘ . ; 4" j “ a 
- Orn ne teee wees pace teocees sane sh4¢ PTITITTI TET ee eee Le ee 
oe: Capaasaal iain ceddedorvslacarprecencesclyteroteter apblacsedpiaurtaselvevavacensssveldtordore4 ends loser esyesecece|secnareedand 
SR IS ae F |) 98.55 A 
- 


1 Devvee weer 


eB en-. tees 


B25 ALB 
40.87 41.12 


35.98 6,18 
MDB see seve teen 


39.58 | 41.95 28.65 . 5 | 


TABLE IV—Continued. 


Ist result. 24 result. 


3d result. Final result. 


Latitude a 
B. A.C. a ce tin| cackalel Of ATi $95 [eedaado tyra mein | Lachads <ty 
4575 8. | night. mean of each| meanofallthe| of the results for| meanof Ist,2d, 
4600 N. pair. observations. each night. and 2d results. af 
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TABLE V. 


Tabulation of results for the latitude of astronomical station at San Luis Springs, derived from 
observations made with a zenith telescope (T. & S.) on twenty-eight pairs of stars: By J. H. 
Clark, Principal Assistant, assisted by Lieut, Turnbull. : 


} ] 
Ist pait. | 2d pair. | 3d pair. | 4th pair. 


5th pair. | 6th pair. | 7th pair. | 8th pair. | 9th pair. | 10th pair. | 11th pair. | 12th pair. 


B.A.C.| B. A.C. | B. A.C. | B. A.C. | B. A.C. | B.A, C. | B. A.C. 
$416 N. | 35238. | 3548N. | 3560N. | 3742S. | 3842S, | 39198. 
3500S. | 3533 N. | 3650S, |°36508. | 3811 N. | 3856N. | 3953 N. : 


Date. B. A.C. |B. A. G. | B.A. C. 
3170S. | 31708. | 32048, 
3290 N. | 3297 N. | 3290N 


“ “ “ a a“ 4” u “ 
32.45, 28.12 | 31.40 | 29.95 | 3272 | 92.64 | 32.62 30.12 
: 32.58 27.82 | 32.54 | 29.34 | 31.88 | 31.91 | 34,00 30.73 
32.19 98.02 | 31.93 | 28.74 | 31.15 | 93.57 | 92.12 32.34 
| tlt 29.05 | 33,90 | 3239 | 33.57 | 93.14 | 32.84 31.15 
De Seis stake oall, emis T hens eeecen| nae | 99.09 | 32.98 | 28.37 | 30.63 | 32.09 | 34,17 30.97 

em 

Mean of each pair.,| 32.51 | 33.71 | 32.46 | 93.70 | 31.32 |. 28.42 | 32.55 | 29.75 | 31.99 | 32.67 | 33.15 31.06 


TABLE V—Continued. 


' ; . 
| 13th pair. | 14th pair. | 15th pair. | 16th pair. | 17th pair. | 18th pair. | 19th pair. | 20th pair. | 21st pair. | 22d pair. | 23d pair. | 24th pair. 


|———-- ——__—__—_ | | a a ee 
Date. B. A.C. | B. A.C. |B. A.C, | B. A.C. | B. A.C. | B.A. C. | B. A.C. | B. A.C, | B. A.C. | B. A.C. | B. A. C, | B. A. C. 
| 3953 N.-| 39958. | 3995S. | 2894S. | 2984N. | 2984N.-| 4059 N. | 42488. | 4282N. | 4282N. | 4345. | 4346 N, 
3992S. | 4026N. | 4028N. | 2984. | 3000S. | 3002S. | 41565. | 4282N, | 4318S. | 4319S. | 4388S. | 4388S, 


u uw nv uy “u “ uw a HW a“ 


| 
33.10. | .srcccvcceleseseccevelrecvvescsslecccccceselecccseess levecvesses (sau sacevelesesccsces|sees seovee 


QLAS. jevisiavseve|ocacioesves| GLAT. 30.65 32.45 27.26 31 55 31.65 31.47 31.35 32.54 
28.51 |.... 2||s:nisitheeia'e b.0 28.80 30.56 27.08 32.31 33,38 33.23 |ccciccvvecleves eoeee 
28.41 31,06 |..-+eeeese) 31.45 32.96 33.75 |evcceveees 
+| 28.08 34,36 34.20 34.10 |eeereeeves 


sete nee ees 


Mean of each pair,,| 27.48 32.33 33.10 31.47 29,28 31,35 27.47 32.41 33,04 33.13 31.35 


TABLE V—Continued. 


25th pair. | 26th pair. | 27th pair. | 28th pair. 1st result. 2d result. 3d result. -| Final result. 
Date, Latitude by 
4 B. A.C. | B. A.C. | B.A. O. | B. A.C. | a mean of each | Latitude by Latitude by | Lat. byamean Mean of 
4408 N. | 4415 N. | 3062S. | 4177N. night. a mean of each |a mean ofall thejof the results for| Ist, 2d, and 3d 
4388S. | 43888. | 308. N. | 42428. pair. observations. each night. results. 
1855. n Nn a" 7 ° et uth ° 5 oe ° tou ° ey ° 1 on 
April 17. t]esencveees 31 20 31,49 
18...+0-- +| 33.12 F461 [eceseceessleccecseees| 31 20 32.00 


19..ce0ee «| 33.36 33.39 27.62 29.71 31 20 31.27 
32.90 34.18 29,28 27.54 31 20 31.43 


QLicescecescere 32.55 33.99 lisse coe. 29,03 31 20 31.58 


Mean of each pair...) 32,98 34.04 28.45 28.76 31 20 31.51 31 20 31.48 31 20 31,55 31 20 31.3% 


ee SE Se te eee ee 
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TABLE VI. 


ion of results for the latitude of astronomical station at Agua del Perro, derived from ob- 
tions made with a zenith telescope (T. & S.) on twenty-five pairs of stars: By J. H. Clark, oe 
incipal Assistant, assisted by H. Campbell. ; 


I ii 2d pair. 3d pair. | 4th pair. | Sth pair. | 6th pair, 7th pair. | 8th pair. | 9th pair. | 10th pair. | 11th pair. 
G. CG. G. C. B. A. C. | B.A, C, | B. A.C. | B. A.C. | B. A.C. | B. A.C. | B. A.C. | B. A.C. 
638 S. 638. | 2493S. | 2540S. | 2984. | 2605S. | 2894S. | 2984.N. | 30628. | 31703, 
677 N. 678 N. 2504. N. | 2592N. | 3000S. | 2715 N. | 2984N. | 3002S. | 3085 N. | 3290 N. 
EE a | ee ‘ 
“ n” nu a“ uw wW " “ wW " 
levcvcvecncer|esicesnovecs|> «| set, seeesleceneeeess| 56,03 58.70 58.35 57.34 
57.12 5P.89 |ecpcscaeee] 60.82 5 puss)! OCS 58.86 57,71 59,42 
ath eave seunfcavectesecsis| sie 56.62 woo] 56.98 55.94 56.27 57.39 
speswecesscces|scecesvenecs| 0.44 60 14 55.57 | 57.67 57.50 57.26 59.94 60.61 
EC iNian aaa ds ney wie enapynicadedances| «ecavsnese|cn si xenvehlenvevisedes| . Stste 57.69 fescosncens' 55.94 57.08 
of each pair...... 57.24 57.12 59.89 56 33 | 59,19 55.56 57.72 57.05 57.69 56.84 58.36 
a eT. 4 :. : at ese : 
TABLE Vi—Uontinued. 
‘13th pair. | 14th pair. 15th pair. | 16th pair. | 17th pair. | 18th pair. | 19th pair. | 20th pair. | 2ist pair. 22d pair. a 
B. A.C. B.A. C. | B. A.C. | B. A.C. | B.A. C. | B. A, C, | B.A. C. | B. A.C. | B.A, C. | B. A.C. 
8204 S. 3204S. 33275. | 3416 N. | 3523S. | 3548 N. | 3560N. | 3742S. | 38425. | 3919S. 
3290 N. 3297 N. 3354.N. | 3500S. | 3533N. | 3650S. | 3650S. | 3811 N. | 3856 N. | 3953 N. 
u“ n” u“ uw u a“ wn” a“ a 
56.73 56.28 54.84 60.49 55,94 SB.48 [eves nvccvninsas cesses |secnsuee « 
tee eeeeees 56.17 55.96 58.73 55.63 58.12 57,43 60.24 55.80 
57.54 STAD [os ee ce eeee|seeene eens 56.35 58.29 Jecacevases| 39.82 56.14 
58.42 56.80 56.42 57.28 55.95 jevcecovece| 58.00 COLES, levecsesase 
. 59,39 57.06 53.62 58.61 54.57 57.38 56.90 58.64 55.76 
58.02 56.75 | 55.21 | 58.77 | 55.68 | 58.06 | 57.62 | 59.83 55.90 
TABLE VI—Continued. 
Ist result. 2d result. | 3d result. Final result. - or 


Teh eae ee Sos ee > 
amean ofeach | Latitude by | Latitude bya | Lat. bya mean Mean of 
night. amean of each | meanof all the of the results for| Ist, 2d, and 3d 


_ pair. observations. each night. results. 
i) ay nh v ery 8) ¢n 
tere renee 
58.76 4 i 
31 20 57.67 31 20 57.58 31 20 57.43 31 20 57.56 
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TABLE VII. 


Tabulation of results for the latitude ve astronomical station at Espia, derived from observations 
— made with a zenith telescope (7. & S.) on twenty-three pairs of stars: By J. H. Clark, Principal 
Assistant, assisted by Lieut. Turnbull. 


Ist pair, 2d pair, 3d pair, 4th pair. Sth pair. 6th pair. 7th pair. 8th pair, 9th pair, | 10th pair. 
sia SE 2, ee SIRE ot a a | | 8 | ee | 
Date. Goer Ty 1G. G. 0. B. A. C. B. A.C. B, A.C, B. A. CO. B. A.C. B. A.C. B. A.C, 
6388. | 6385S. 638 S. 2540 S, 2605 S. 2894 8. 2984 N. 3002 8. 3062 5. 3170 8. 
675 N. | 677N. 678 N. 2592 N, 2715 N. 2984 N. 3000 8. 2984 N. 3085 N. 3290 N. 
1855. " u " uW uw n u" " ” u" 
March 24, \.ccessecess we'd wwisle Se) eenblasie nies aeeeee vere Cer ener eeer|eere secs sees se ceicecs cuatlwnsssnee tue 
AY SLD | Hieanlalaeninware 57,25 53,70 pee egeeece 
56.53 55.05 55.09 54.92 lessee eae 
57,94 55.80 57.53 56.84 “|eecrwers evans 
58.15 55.75 57.01 55.64 57,17 
56.92 55.38 BBVGB: it) SRL deecaweutae 
55.72 57.35 55.46 57.33 55.49 56.71 55.13 57.17 


TABLE VII—Continued. 


7 P 


{ 
| 11th pair. | 19th pair. | 13th pair, | 14th pair. | 15th pair. | 16th pair. _ 17th pair. | 18th pair. | 19th pair. | 20th pair. 
Date. B. A.C. B. A. C. B. A. C. B.A. C, B. A. C. B. A. GC, B. A.C. B. A.C. B.A,C. | B.A, C, 
3170 S. 8204 S. 3204 8. 3327 S. 3416 N, 3523.8. 3610 N. 3742 8. 3842 S. 3919 8, 
3297 N. 3290 N. 3297 N. 3364 N. 3500 S. 3533 N. 3606S. 3811 N. 3856 N. 3953 N. 
1855. " 7] v 7] uw " a u u it 
March 24,. eeceelasaacesree oly view sic ey avail etlewsinedineehlence ceae Newel evsdeudsiessalsuse reas even 35 BE. 1G iy aveveweves 57,59 
DL. iets Ve enas dah aelisa eked 56.32 57.84 57.08 54,91 56.32 58,92 57.68 57.94 56.33 
QB vesvevecceslessaionss cece 56,21 57,02 56.19 54,51 58.89 57,42 15S scescisiamnnan 57.28 
ATs a'sba Geen Lapentnenineson 57,49" |eces eases 55.81 54,87 58,21 58.21 BV.78 jrececcessve/sesanesponse 
DO aseweubueve: 58.67 56.85 58.35 57,08 56.19 55,86 59.09 57.58 59.03 56.31 
DL aaeinunaa spiri| eAwAreaTeainyan|Myews.e eee aliesisan sais esl ew eesissesMns|iicevensesnvalte-evva aseedelsesicaa/odmeesineeexnlacaen AUR Remaneete Seeceesereee 
Mean of each pair... 58.67 56.71 57.53 56.64 55,12 57.32 58,39 57.25 58.48 . 56.87 
; ¥ 
TABLE VII—Continued. 
Sr eaennasennERIR RRR ERRIRERCoREERI PERRET emmmeemeeemee eee ee 
21st pair. 22d pair. 23d pair. Ist result. 2d result. 3d result. Final result. 
aa eas Lautudepperin. yo ee ee ee ee 
Date. B. A.C. B. A.C. B. A.C. | amean of each Latitude by Latitude by Latitude by a '| Latitude bya 
3992 8. 3995 8. 3995'S. night. a mean of each /a mean of all the/meanofthe results mean of Ist, 2d, 
3953 N. 4026 N. 4028 N. pair. observations. for each night. | and 3d results. 
1855. " ” u" eo 1n eH le ye Ta ew ee ae ke He 
March 24.,...000000- 54.28 |occevessccccloos. ovenenee 31 20 56.58 
53.26 56.70 58.03 31 20 56.14 
53,27 57.14 58.94 31 20 56,23 
QT issaauseeneelecasieccevcss|scctevcssccelaih Wrlewvnss 31 20 56.31 
QD. ccoayoeses 53.78 56.33 57.69 31 20 56.95 


Bheccscssceveeloceveresceve| covers ceccesleveeer eveeen 31 20 56.13 


Mean of cach pair...) 53.67 56.89 58,29 8120 56.56 31 20 56.43 31 20 56.37 31 20 56.45 


8th pair. | 9th pair. | 10th pair. | 11th pair. 


a 
s. || Gao. G.c. Gea: | aceo. anes) Ges le Gio, | Gc. | “Gadel G. cent G00. 

|. sen. | 414N, | 419N. | 461N, | S70N. | 586N. | o53N, | 747N. | 747N. | TU7N. | 822N. 
400s. | 4008. | 4008. | 5058. | so63. | sos, | eos. | 74s. | 7158. | 7928. | 2633, 


ee 
Us u u “" 


arenes B araemsel Wonberer chy Reggie cag Roe eneHiecsnert ts ebeneerdeers|| ROS |venerte 
asecale, NOOeDL E5105 \lscestocaacallc 3 eapettaataty| tant wade Mibese as Rel OLD 52.26 
52.00 BAUD He eane Las Heme dete ee iecon ea rele cope Shel Ordena acall| Wie aereec}: GaBe 54,10 
* 54.41 | — 53.77 BETS ene DTC hl a SAVIO sect remsaieergenne ctl segmeesanabeaniod OP 53.41 
Pe ae le iva eelll eas Feediahin| Nes caren sell (DATE 55.06 57.09! -Tessnise save ebb AL 56.59 |. ‘ 
Padget ine sastcn} ome etanitronlt ASE.00) || "°54.64°). 755.29 | 56.75 tee sBUSDL. hey SEBS, |: Was p'ans ver 
nee etc asetdereceatedll BOLO Oh See aT ah Wdi00' | 54,83 54.83 | 52.50 52,52 
ie PIMeee sal Aral lsts Savas) ABY-00 57.16 | 54.64 53,86 sie , 
56.70 | 58.62 | 55.95 | 56.80 |......00..| 58.27 | 54.47 54.74 
WSTST Wy ONG | (84.49: |e 0 venees|avseo>oeselses ascelt BCRT 54,12 
Netrotacel| ladded (| Sea3| Serta! || fesyea" ||" 65.48 ||) “E6189 |y.00saenee 


a “ u" “" u “ 


55.37 | 56.91 54.77 54.78 | 56.59 56.32 |. 56.51 54.50 53.72 


stg - ‘TABLE VHI—Continued. 


13th pair. 14th pair. Ist result. Qd result. 3d result. Final result. 


Datthdehy joc a 

G. C. ‘ ameanofeach | Latitude by Latitude by a | Lat. bya mean| Latitude by 4 j 
880 N. 797 N., GC. night, | amean of each | mean of all the lof the results for, mean of Ist, 2d, : 
. 9398. | 2995 8.,B.A.O. pair. observations. each night. | and 3d results. 5 


—$<$—<— +. 


° / W a t “ Z| eo 3} Ww eo Tf “ alae uw 
: 31 50 54.93 | ' 
Mideaeerll > SL BUGS eI 
Moareewars|) OL 60) BSBY 
weee| SL 50 54.98 
..| 31 50 55,93 
ie wee] 31 50 56.13: | 
BABI |b censeiereesexs| - OL.50 54.07 
hata eni idee ovedezes|” * 8k 50:55:82 ks « 
31 50 55.74 “a 
31 50 55.09 
31 50 55.67 


seen eneeer 


31 50 55,29 31 50 55.19 31 50 55.21 31 50 55.23 
a z 


* 
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TABLE IX. 
Lesults for longitude of Carrizalillo, east of terminal point of Fak 31° 47 north latitude. 
Observer, J. H. Clark: Computer, H, Campbell. 
Date. Authority for ele- Results for lon- Date, Authority for ele- Results for Jon- 
ments used. gitude from moon's ments used. gitude from moon’s 
F Ist limb. 2d limb. 
1855. j hom 8. 1855. hm 8. 
Feb. 23 N. A. 7 11 36.188 | March 8 N. A. 7 11 56.145 
ye ee ee 46, 804 Bawa aan wee 51, 290 
2D4 pe atcameee sce. 47, 792 Tee avi saae nce 41.910 
PT Bl eee See sage $5,111 
QibistaSoreeoend = a 43.990 | 
BEAvOW Wii cate eee ewe 41, 259 
ila aici ohare 42. 667 
1 es hm & 
Mean longitude from moon's Mean longitude from moon's 2d 
SIRE UNOS oe pects oom erst es 7 11 41,894 Litt eee cn satan ee ate NLS One 
Mean longitude from moon'st Ist 
libres oseeceersesas pes 41. 894 
Mern Tongitadenuddwsiw ice nad oectate Mule ace me meee ee eae ee Th. 11m. 45.848, 
Date. Results for longitude from Remarks. 
moon’s lst and 2d limbs. 7 
heer 8. 
Feb. 28 7 12 86.138 
24 46. 304 
25 47.792 
26 : 85. 111 
4 27 43,990 
March 1 41, 259 
2 42. 667 
3 56. 145 
4 51. 290 
uf 41.910 


Mean longitude adopted.............-.... Th. llm, 44.263, 


Mean of each pair... 
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TABLE X. 


‘185 


q Talat of results for the latitude of astronomical station at the Initial Point on the Rio Grande, 


derived from observations made with zenith telescope, (I. & S.,) on twenty-two pairs of stars : Bi 
wv H. Clark, principal assistant, assisted by H. Campbell. 


Ast pair. 


2d pair. 


—— 


aS ee 


50.06 


Paneer eneeee 


- Slopetaa 


Wesencseesvesiecener arenes 


50.06 


51.69 


SAee ee beens 


eo eeee 


te tener eeee 


49.46 


seas 


enews 


Senseo renee 


oo we eeee 
- wneeee 


Feet wea eeeee 


49.46 


3d pair. 


G. C, 
135 N. 


u 
51.20 
52.07 
49.75 


51.78 
50.70 
51,42 
50.73 


51.09 


49.10 


52.35 
51.17 
50.30 
51,84 
51.40 


rs ie 


51.07 


50,19 


4th pair. 


G.C. 
1708. 
Q77 N. 


u“ 
Peewee reenee 
meee eeweees 


Ane ween enes 


50,43 


Fete eeen ene 


weeeee 


Fete e er ewenelee 


ete te weewae 


al eneeeeeneene 


5th pair, 


G. Cc, 
194.N, 
2448. 


see eee a aeee 
Pee ee ae eee 


Nee tenn ewan 


beeen es weeeee 
sete teen eee 
sheen eeweree 


we tere enns 


50.99 
52.28 
~ 53,79 


50.43 


52.35 


6th pair. 


G.C. 
203 N. 
244.8. 


7] 
49.17 
50,21 
51,60 


52.07 
51,89 
51.58 


we 


53,00 
50.77 
50.74 
53.09 


51.41 


TABLE X—Continued. 


we eeeeee 


seen ee ewes 


53.13 


15th pair. 


16th pair. 
G.C. 


400 8. 
419 N. 


7] 
53.40 


53,05 


ene Veet ewenae enone 


53.92 | 
52.86 
51.85 
53.16 


53.04 


7th pair. 


G. C. 
204 8. 
267 N. 


“ 


seeeeeeerees 


tee eer ewes 


serene eeenes 


seen ee teens 


weer ee eneaelee 


50.67 


eee eeee eens 


sone rene wees 


seers rereee 


50.67 


50,80 


53.29 
50.56 
50.67 
49,95 


51.62 


Al feeder aenens 


8th pair. 9th pair. 


tener eeeene 
eee reneees 


vee neeerenes 


50,87 
51.44 
50.31 


seee eee weeele 


18th pair. 


G. C. 
461 N. 
505 8. 


u 
52.54 


peek eee wees 


50.55 


seen e rene 


Ae eeeneeree 


tee een wees 


51,88 
52.11 
51,44 


sone ee rene 


errr e erry 


ene ee esseeeleeeseewane 


seeeeeeenees 


| 


52.54 51.60 


19th pair. 


" 
52.04 


10th pair. 
G. Cc, 
251 8. 
Q77 N. 


“ 


Festa eneene 
Fane eeee eres 


Pane eeen wees 


oy 50.10 


reer erry 


sete ee eee 


u 
51.89 
51.77 


seleeeewen teow 


tel eeeweeeeeees 


50.68 
50.87 
50.19 


sel eereeesereee 


etl eeeeeeeeeree 


+ 
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TABLE X—Continued. 


Qast pnir. 92d pair. : , Ist result. 2d result. 3d result. Final result. 


eer ae Latitude by SS SST oe 
Date. OC; G. C. a mean of each Latitude by Latitude by Latitude by a Mean of 
653 N. 652 N. night. amean of each | a mean of all the |mean of the results| 1st, 2d, and 3d 
651 8. 651 5. pair. observations. for each night. results. 
‘4854. " n OF Oy ayy aay sie deed orn ob Mt 
DOU, apse giceil at Mae 31 46 51.22 ; 


oes eceveusons 31 46 51.39 
oA bee eae weveveleosessenecscns 3L 46 50.86 
seavcecscecsrsleveeceseenescs 31 46 51.93 
sleceevesecaceee 50 01 31 46 50.78 
49,50 |cccrecccsssese 31 46 50.99 4 
stew eeresasees 51.85 31 46 51.12 
s|edeeveeraseoe leeeerenssveces 31 46 51.39 
eee sece cnanee 31 46 52 29 
sees teeee aure 31 46°51,06 
seen eeereosnes 31 46 51,13 
sees cece veceus 31 46 52.17 
Mean of each pair... 59.10 31 46 51.23 31 46 51 30 31 46 51.35 31 45 50,29 


9.—Azimuths for laying off the prime vertical of stations from 1 to 8, inclusive. 


Measurements for establishing the prime vertical at the initial point of parallel 319° 47’. 
JANUARY 7, 1855. 


Reading of azimuth cirele instrument in true meridian, previously deter- 
mined by transit observations. 


Reading of azimuth circle instrument in prime vertical]. 


| 
| 
| « 
Ver. A, B. Cc. D. | A. B. o. D. z 
| 
a, J “ Oy " i) = uw Pay) “ | ° / " ° / “ Le 2 wt or 
90 00 00 180 00 05 270 00 07 seseveae-vecsenss | 180 00 00 270 00 15 359 59 55 89 59 40 
89 59 55 180 00 00 269 59 55 3595945 | 180 00 05 270 00 15 360 00 10 90 00 00 
89 59 55 180 00 00 270 00 05 960 ,00/05;(. {|¢axeduiaahae:de shail Rakcns ve seeete Heel Oeee waneeeeceeeen| ceseeseees serene 
8Y 59 56.6 180 00 01.6 270 00 02.3 859 59 55 180 00 02.5 270 00 15 360 00 02.5 89 59 50 


Observations for the determination of the true meridian at San Luis Springs. 
APRIL 20, 1855. 


ch oes 
og * <i] 
3 3 - © 
FA Z Reading of azimuth circle, telescope di- || Reading of azimuth circle when plane of instrument g 3 4 
& rected on star. stands in true meridian. HE 5. 
oe shee Remarks. 
eae sias 
S oo psoas - 
= . am fe 
ES i | Ver. 1. ] 2 3. 4. Ver. 1. 2. 3. het | eae 
+6) 
h. m, B ° / “ ° t " o Tre ° i 5 ° 1 “ e / ” ° 1 W Lg “ or " 
114218 | 181 29 15 | 271 29 10 | 1 29 15 | 91 29 15 || 179 58 23.9 | 269 58 19,4 | 359 58 19.4 | 89 58 20,9 | 1 30 54.1 | Chronometer 2419 is fast 


2h. 42m. 0.578. 
M1 54 14,7) 181 26 30 | 271 26 25 | 1 26 15 | 91 26 25 || 179 58 14.7 | 269 58 09.7 | 359 58 00 89 58 09.9 | 1 2815.3 | The reading of azimuth : 


ircl 
12.08 00.9| 181 24 10 | 271 24 10 | 1 24 00 | 91 24 05 || 179 5898.9} 269 58 28.9| 3595819 | 895824 | 195 41.10 Wis dlested aera Ra 


nal=zero, 
a ss hares Error of signal froin true 
: 179 58 22.5 | 269 58 19.3 | 359 58 12.8 | 89 58 18.2 eee ee 
o / u 
Vow Noi GisasesaycceeoravenevseaetasetnanveaaseveveWenvcerestsvassbsuanseteee on 1 37.5 
PWS tf oe ee 1 40.7 P 
Sremusaaver 1 472 
hi csisacichouedno pre coshanamenttaalbean sbneys oxize shit sietedieesdartariaies Se eL Ces . 
MeQisens cenencnsvons sevdcvsansechassccrcnspocsonseadscnsecasesedesascsesca 2 41:0 
=—_— 
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9.—Azimuths for laying off the prime vertical, &c.—Continued. 


Observations for the determination of the true meridian at San Luis Springs. 
APRIL 22, 1855.. 


3 =, 
Reading of azimuth circle, Biexans Reading of azimuth circle, telescope | Rea ‘ing of azimuth circle when plane of 5 FS 
directed on star. directed on signal. inst. stands in true meridian. H =2 
: |x = 
| . | zs 
2. 3 4. Ver. 1. 2. 3. 4. Ver. 1. 2. 3. 4, eS 

| o 


oie a aie can contents say 0 Sie fee APSE eff ms ee PE © Pi Ok oA NO pe Ss Oe fone Heed 
ae 27 10271 27 20.1 27 3090 OV 15/180 00 00 |270 00 10 0 00 25 [89 58 24.8179 58 14°8259 58 24.t/0 5B 34,61 28 55.20/1 47.70 
‘791 22 30181 22 10271 22 25 2511 22 35.90 00 30l180 00 05 270 00 35 0 00 55 |89 58 35 i19 58 16 1269 58 31.1)0 58 41.1 1 23 53.9 |L 58.67 
05.791 V7 40 UBL IT VHQTL LT BSI LT GO voce ese levee ceenes| cesereees| eres ee. (89 59 05.1 179 58 50.1259 59 00.1] 59 15 |} 18349) 57,42 


{20.691 14 40181 14 95071 14 40! 14 5090 01 00)180 00 45 270 Of 05 |0 U1 20 [89 59 10 179 58 55 269 59 10 [0 59 2 [115 39 [L567 5d 


90 00 35/180 00 16.6/270 00 36.60 00 53.3/89 58 49.0179 58 34.0269 58 46.5|0 58 57.72 .......... t 40.32 
i 
/ “ 
Error of signal from true meridian West of North..... bnee cease . 1 40,32 
Result April 20.....cccerecccreevecsconctnecesrsseterces sreesencessnesseenscessweeees 1 41.80 
Error of signal by a mean of two nights’ observations.....++ecsreseeeer verses 1 41,06 
Observations for the determination of the true meridian at San Bernardino. 
APRIL 28, 1855. 
oa 22a a°) |< sbug 
Reading of azimuth circle, telescope directed | Reading of azimuth circle, telescope directed 2 § g cis|/&=:38 
on star. on signal. Fuad |*23E| ek 
FT agi se aE oO 
Eas 35 ee3 
ES = ed ee lee 
ee iz 2 ¢ <aae 
Ver. I as" 3 4 Ver, l 2 3 4 e524 | g| ee¢ 
= 4 3 


ae age? Pi ee it oru eon i o-y W orn OU hh Saha Sh kh oe HIN OF ere: 


oi 89.59 59} 1795935 / 2695940 | 00045) 91 11 40) 18111 85 | 271 Ll 45 11206 | £1148 75) 1 4252.46) 30 63.71 

9 | 89.59 35 | 179 59 40 | 269 59 45 00025} 91 11 30} 181 1127.5 271 11 40 11200] 1 150.6 | 1 42.40.76] 30 50.16 
6.9 | 895950 | 179 59.45 | 270 00 02 00020] YL 11 30) 181 11 27.5 271 11 40 11200) 1 3140 1 42.25.68 | 3) 45,68 
179 59 40 | 270 00 07. 00025; 9 1! 30 18h LL 27.5 271 1! 40 11200) 1 11 35 1 42 08.96 | 30 33.96 


Error of signal from true meridian E. of N. = 30’ 48”.37, 


APRIL 29, 1855. 


. . us = oe: 
. cg Zed = es 
| Reading of azimuth circle, telescope directed | Reading of azimuth circie, telescope directed | ¢ 3 £5 é 212 5 H ; 
on star. on signal. z z | =z 5 5 3 = 
a4e Seas | le i3 
See | 24 
1 ee 3 z22 “ é 22 
= ew = 
Ver. Sao | aes | £28 
= < ) 
aoe Se ss agli Ee Be 
Oo ee eo ee a fe HIPA- eye a ern Coe 


18L 11 42} Q7L LL 50} 1 19:22:37) 1 42 49.57 | 30 27,20 
18L 11 42] Q7L 11 59} 1 12 22 34] 1 42 40.00) 30 17.66 
18l 11 40 | 27 LL 45) 1 PL 13.87 | 1 41 46.83] 30 32.96 


Lil 45 | 91 LL 32.5 
V1 45 | 91 1132.5 
11195 | 91 115 
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9.—Azimuths for laying off the prime vertical, dc.—Continued. 


Observations for the determination of the true meridian at San Bernardino—Continued. 3 


APRIL 30, 1855. 


as ; se [ae8,| ePe 
z zg : Reading of azimuth circle, telescope directed Reading of azimuth circle, telescope directed ° 63 $ 4 &esie £3 
Raat on star. on signal. Ses BESS 286 
26s ieee heel Sa BE s 
Ziz he | ce35| asa 
eo a ; see | s3s2 e& 2 
Stes se) So ea ry 
° = a Eq a h 
Bs Ver. 1 2 3 4 Ver. 1 2 3 4 gs4 E223 ges 
& > = < 1] 
Ses ae ae Bed oH o orn Or'ap gor} CT Se eth ee eC) oe pe Cree) aes, 
21 35 38.5 |358 47 55 88 48 00 | 178 47 45 | 268 47 40| 359 59 45 89 59 50 | 17959 40 | 269 59 20 | 1 11 48.75 | 1 42 47.33 30 58.58 
21.49 08.6 |358 47 45 88 47 40 | 178 47 45 | 268 47 30] 359 59 45 89 59 50 | 179 59 35 | 269 59 25 | 1 11 58.75 | 1 42 53.35 30 54.60 
22 09 35.8 (358 47 45 88 4755 | 178 47 40 | 268 47 35 359 59 42 89 59 40 | 179 59 25 269 59 20 | 1 11 48.12 | 1 42 292.04 30 33,92 
/ un 
Error of signal from true meridian. >. . . rye 6 30 49.03 
April 29, signal from true meridian . . . . «a « 30 25.94 
April 28, signal from true meridian . . . . 4 « + 30 48,37 
Mean error of signal from true meridian E.of N. 30 41.11 
Observations for the determination of the true meridian at camp near the head of the Santa Cruz river. 
MAY 10, 1855. 
gs re ¥- Sg [#28.| #Bs 
3 2 =; | Reading of azimuth circle, telescope directed | Reading of azimuth circle, telescope, directed 25 s e a3 §|/&.8 
Bes on star. on signal. Sed B258) Zé 
S55 RBS %Sgh] EF 
Zig eas ol. f3e] Sa 
cia See le oes | ies 
Ss oes rh ee a 
2 = aaa & » § 
Beg | Ver} 2 3 DOT eee 2 3 4 gg2 |£283| 223 
a | = < i=) 
he ne ies 8 vat she fom on orn shi deeatdd ery hy L Saleh! Fa ie DT i aa Pa a Oy, oy 
21 44 51.8 | 170 03 15] 260 03 20 |350 03 22.5 80 03 30} 179 59 45 | 26959 45] 359 59 50 89 59 55 | 9 56 26.87 | 1 42 52.09 | 8 13 34.78 
21 55 32.9 | 170 03 15} 260 03 10 |350 03 15 80 03 20} 179 59 45 | 26959 30] 359 59 50 89 59 50 | 9 56 28.70 | 1 42 54.67 | 8 13 34.03 
22 10 37.8 | 170 03 15} 260 03 10 /350 03 17 80 03 25 |. 179 59 45 | 269 59 35 | 359°59 50 89 59 55 | 9 56 29,50 1 42 35,48 | 8 13 54.50 


‘ 


Error of signal on true meridian West of North, 8° 13/ 41,10, 


Observations at the intersection of the parallel 31° 20' and the 1111h© of longitude west from Greenwich for the determination of the true meridian. 


by chronometer 


Time ofobservation 
2419, siderial, 


hem. 8. 
21 43 12.5 


Q1 51 34.5 


JUNE 14, 1855. 


Reading of azimuth circle, telescope 
directed on star, 


Reading of azimuth circle, telescope 
~ directed on signal. 


Ver. 1 2 3 

° ch Th PLAT WF ° ea 
12018 45 | 01845} 240 19 10 
120 19 30} 01930] 240 19 15 


Ver. 1 2 wis 
° au e Led} ° 0b 
117 59 00 | 257.59 15 | 237 58 45 


117 59 15 | 257 59 15 | 237 59 30 


A PS 5 ba 

og. \zfee| 622 

B-o-- softs Sess 

Sec | 2ES| se 

£86 |/Con8| c= & 
@ee|cas5| PSs 

a PE s333 gH Remarks, 
se2 | e°5a| -34 

sko | guae| £58 

= ee a=--—+ 

oat Ww phe os!) ” oo vHn 

21950 | 1 4252.4) 36 57 46 | Chronometer 2419 fast 2h. 
22005} 14301.7| 37.03.96] 54m. 20s. 


Azimuth of signal by a mean of two observations on Polaris East of North, 37/ 00//.36, 
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9.—Azimuths jor laying off the prime vertical, &e.—Continued. 


_ » 
' _ Observations at the intersection of the parallel 319 20! and the 111th® of longitude west from Greenwich, &c.—Continued. 
ey JUNE 15, 1855. 
a , ' . 
4 . Reading of azimuth cir- lending of azimuthiir- | © 3 i: £ g d g = 8 
- i | cle, telescopedirected | cle, telescope directed | 2 © . Bgus sae 
- i on star. : on signal. * Eee tg S-8 oe" 
: = Bi 4233 aia Remarks. 
¢ esi | eeee | cea 
BA |e Ver. 1 2 Ver. 1 M |Skepaess. | igb s 
= ee ee el: el 
- - eH 
m. & La Le a ” ° 5 ee e Mel: oF TF rr ” , ” 
a 2210.5 | 312 1050/| 132 10 55 } 309 52 15 | 129 52 20 | 2 18 35 1 41 52.7 365 42.30 | Chronometer 2419 fast 2h. 54m, 25s. 
Ql 27 23.5) 3121115) 1321105) 3095215) 120 52 20 | 2 18 42 ‘1 42 12,35 36 39.65 | Azimuth of signal bya mean of ten observation 
.. 21 4429.5 | 312 11 45 | 1321210} 309 5210 | 129 52-30 | 2 19 37.5) 1 42 54.97) 36 43.24] on Polaris East of North, 36/ 59/.59, 
: : 21 50 58 31212 10| 1321295) 3095210} 1295230 | 21957.5) 143 01.29 36 55.21 
b Q1 55 48 312 12 '5 | 1321220 3095210 129 52 30 | 2 19 57.5) 1 43 03.24 36 54 26 
7 QL 58 47 312 12 40 | 1321220) 309 5210; 129 5225) 22015 1 43 03.07 37 11.93 
; 22 06 46 312 12:00 | 132 1220} 309 52 10} 129 52 25 | 2 19 52.5) 1 42 57.41 36 54.04 
7 . 22 10 33 912 1155 | 1321210! 3095210] 199 5295/9 19 45 1 42 52.05 36 52.95 
. 9219 05.5} 3121200} 1321215) 3095210) 129 52 25 | 219 50 1 42 34.03 37 15.97 
{ 22 25 07 312 11 30 | 10211 45 | 309 5200 | 129 52.30 | 219 22.5) 1 42 16.13 37 06.37 
: i! : 
he 
; GRUNGE ASEM Solas wigiesrisaes os baw av estyoeess\shee clad vsiuinaiyis yaredelbee Uveeela ceed epirvee 37 06.36 
q Regult June 15th..-.+-.+0+ serererreyeceeseessecrsecresenpernereeesteresscscers severe 36 55.59 
; eo 
Azimuth of signal by a mean of two nights’ observations on Polaris.........+0++ 36 57.97 ‘ 
. ; metas 


10.—LHlements for marking parallels of latitude 31° 20' and 31° 477’. 


PARALLEL 31° 20’, 


Length of offset from 
tangent (= difference [Latitude ofpoints) Azimuth of tan- |Longitude of points 


of latitude.) on tangent. gent at several | five miles aparton 
points bearing | the parallel of 
North East. 31° 20'. 


Distances from point 
of beginning (on 
tangent.) 


Miles. Feet. In are. Tn feet. 
ue ° / “u e / ww e , " 
0 0 0.000 0.000 | 31 20 00.00 90 00 00.0 0 00 00.00 
Ts: 0 0,004 0.4 00.00 89 59 43.3 1 00.88 
5 0 0.100. 10.1 |-. 19 59.90 57 21.7 5 04.413 ‘ x 
10 0 _ 0.401. 40.5 |.» ~59.60- - 54 43.4 10 08.826 
mye 0 0.902 91,1 59,10 52 05.0 15 13.24 
20 0.8 1.604 162.0 58.40 49 26.8 20 16.75 
25 12 2.506 253.2 57.50 46 48.5 25 22.06 
30 17 3.609 364.6 56.39 44 10.2 30 26.48 
35 2.6 4,913 496.4 55.09 41 32.0 35 30.89 
40 4.3 6.417 648.4 _ 53,58 38 53.7 40 35,33 
45 6.0 |. 8.191 --820:5 °° | 51.88 36 15.9 45 39.70 
50 1.7 10.026 1013.0 49.97 33 37.2 50 44,13 
55 10.3 12,131 1225.7 47,87 30 58.9 55 48.54 Ks 
60 13.8 14,437. | 1458.7. 45,56 28 21.6 1 00 52.06 , 
- $16.6 | 16.502 | 1669.3 43,48 26 08.2 108 07.69 


19.89 07 15.0 1 41 28.26 


4056.2 
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’ 
10.—Elements for marking parallels, &c.—Continued. 
PARALLEL 31° 47, 

£3 2 Length of offset (= differ- 
Be ence of latitude.) Latitude at the | Azimuth of the tan- | Longitude of the 
os EI ‘ end ot any dis- gent at any dis- point of the par- 
= - 2 tance on the tance bearing | allel determined 
i &s tangent, North East... by each offset. 
s i un" ° det e 
1 0.004 0.4 31 47 00,00 89 59 43.0 101.17 
5 0.102 10.3 46 59.90 57 18.9 5 05,88 
10 0.408 P 41.2 59.59 54 37.8 10 11,75 
15 0.918 92.7 . 59,08 51 56.7 15 17.63 
20 1,632 164.9 58.37 49 15.5 20 23.50 
25 2,550 257.6 57,45 46 34.5 25 29.37 
3.673 871.1 56.33 43 53.0 30 25.24 
5.000 505.2 55.00 41 12.2 35 41.11 
40 6.530 659.8 58,47 38 31.2 40 46.97 
45 8.265 835.0 51.74 35 50.0 45 52.83 
50 10.203 1030.9 49,80 33 09.0 50 58.68 
55 12.346 1247.4 A765 - 30 08.0 56 04.53 
60 ; 14.692 1484,4 45.31 27 47.0 61 10.37 
Log. N in feet..........06 ese == 7,8210287 ne aps tng L (1 +e! cos L) 
Log. (1 + e* cos. "Ly) ....+.4. == —0,.0021098 = le sin 1” 
Log. 2 sin 1”..... adecenvccess == 4,0866049 Z = 90° — D tang. 1 sin 1 
Log. sin 1”.. .... seeesneesees ES 4,6800740 . 1 
Diff. long-=D Nain? Gost 
1° of parallel....sessseeeeees =>  104,069.2 yds. D = distance in feet, measured on tangent. 
10’ of parallel....sesesseeeees == 17,344.87 & L=lat. of points of beginging of ditto. 
V/ of parallel..cscesessseoeee == 1,734,487 * 1 = lat. of any point of tangent. 
J of parallel.....esceeeeeess = 28,908 << Z =azimuth of tangent line at any point. 
ee seeeeeeeceneees SS 86.724 feet. 
phekperahl Log. (lL —1) = log. (D*) + 0.1579269 
Log. 2 sin 1 = 4.9866049 
Log. sin 1/ = 4,6855749 
MEMORANDA. 
fe} ’ 
One hundred miles of parallel of 31° 47’ ....----. SS irae Reece, Pade te aT 


-Longitude of initial point of parallel on. Rio Bravo,. (by survey ce ance seres ) Sn 


Longitude of terminal point of parallel 319 47’...,..-.---.. SGT PRP ee = 
Longitude of terminal at of parallel 31° 20’, (by fiditvien ck ee 


Length of parallel 31° 20’—in are,...------0--+6+ ee ere pee ON ues 
Dosscs- tents B00 .canee ne ATS) t . on win weet Sie < nuh a hE wenguthieees at are 
Dove ews seets G0 cow en oI DMGOUY «00a <2 5s cee awe obs de wing Se eee en a soem 
DO ca sesateae SOO saneme in*milés and. fect (occ. snaaccske soak uaeienhs aucun 

One degree of: parallel of latitue 319 47’..-.-...--..-.----- felis aia wes Gia Sas 

One minute of--.---.- Co ee WO sc ce Semen Sata et ema aie Oe he atte = ms 

One second of-------- dOtss-eeee Gos. ib. Scecue sds po ceeeee one a twas wean ae 


Orin fect .mnmcwcccn cst cnncececeesbsvecaes Secs sbewsesessas 


One degree of: parallel of latitude 31° 20'.....00----..2nen amaecercceneneannes 
One minute of... 20 - -d0~ 2. eon ne ndO. enn ne coe ee nnn cnennnnn seaman oeecesen: 
One second of... ----dO.- penn ae MO. enw cen weet meena ntenerceente eee 


Ondnfeet. 2.2 en cennaccnenanenennccscnamenssensscnemsneessece 
From parallel. 319 20° to 319 47! = 27. 0.222 ---aneeennnn-= Ried cco cde ae 


One dogree of meridian (middie latitude being 31° 33})...----.+#0----------- 
Ono minute of .-.-do....---- wae ed. nee - eee do...<-. abuckes focnaeuan st 
On’ BOUUHO UE 0. On a MO en WW eee ene sewn w een wee 


Or re) Ser Terr rT Ter rrr rrr rr rere rr rrire rrr tr rrr try | 
. 


toa 


106 31 26.50 


eee 


108 13 24.05 
111 00 00.00 


Re) , ” 

2 46 35.95 
288964. 03 
866892. 10 


164 miles + 972 feet, 


103, 570. 85 yards. 

1,726.18 « 
28.77 * 
86. 310 


104,069.2 yards. 
1,734,487 + 
28.908 *% 
86, 724 


31 miles + 5. 37 feet. 


121,248.43 yards. 
2,020.807 ** 
33.686 ® 
Ws 04 


ASTRONOMICAL POSITIONS 


ALONG 


THE RIO BRAVO DEL NORTE. 


D.—BOUNDARY LINE FORMED BY THE RIO BRAVO DEL NORTE. 


Orrice or Survey or tHE Unitep Srates anp Muxican Bounpary, 
Washington, D. C., May 22, 1856. 
Sr: In my communication of February 9, 1856, I presented to you the final results for the 
longitudes of the astronomical station, established under your direction in the year 1853, near 
the mouth of Rio Bravo del Norte, the same having been computed with corresponding observa- 
tions made at Greenwich, Philadelphia High School, and Radcliffe observatories. 
I have now to present, in a tabular form, the individual results of all the observations made by 
you and under your orders for the longitudes and latitudes of the primary astronomical positions 
on and near the Rio Bravo del Norte, established in connexion with the survey of the United 
States and Mexican boundary. 


I,.—LonerrupEs, 


The positions thus determined are eight in number, being enumerated as follows in the 
order of place from the west: 

a. Frontera. 

@. San Elceario. 

6. El Paso del Norte. 

c. Mouth of Cafion. 

d. Presidio del Norte. 

e. Fort Duncan, Texas. 

J. Ringgold Barracks. 

g. Mouth of Rio Bravo del Norte. 

All the observations made at these places, together with the computations, as well as the 
elements and data used therein, are herewith presented in a tabular form, comprising the corre- 
sponding observations made at Greenwich, Cambridge, Philadelphia High School, and Radcliffe 
observatories.* 

Attached to this is also a recapitulation of the results, from which are aula? the final longi- 
tude adopted for each station, the papers being marked a, a’, b, c, d, e, f, g, to each of which 
I will briefly call your attention. 

a, Frontera,—The observations at this place extend through four lunations, commencing 
December 29, 1851, and ending April 6, 1852; making, as combined in table () t the longi- 
tude=7" 6" 13*.02 west of Greenwich. 


© These computations are to be deposited in the Department of the Interior, in manuscript form. - 
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a, San Elceario.—Moon culminations were observed at this place simultaneous with those 
observed at Frontera, These observations extend through a period of five lunations, com- 
mencing January 29, and ending June 3, 1852; making, as combined in table (II,) the longi- 
tude of San Elceario—” 5™ 4°.43 west of the meridian of Greenwich. 

This result, however, as well as that above given for Frontera, has been corrected by com- 
bining with them the difference of longitude of these places, as determined by flashes of gun- 
powder simultaneously observed at Frontera, El Paso del Norte, and San Elceario, on the 
nights of February 14, 18, 19, and March 14, 1852, (see table III,) by which it appears that 
San Elceario is east of Frontera—1" 7°.30, whilst that deduced from moon culminations, 
1™ 8°59; difference,—1*.29, 

The longitudes of Frontera eae San Elceario, as determined from moon culminations, being 
corrected by half the difference ~: ae °, gives for the final adopted longitude of Frontera 7” 6" 12.37 ; 
San Elceario, 7" 5" 5°.07. 

b. Hl Paso del Norte being, as determined by flashes, 15*.94 east of Frontera, it is therefore 
in longitude=1" 5" 56°.43 west of the meridian of Greenwich. : 

ce. The astronomical station ‘‘near the mouth of the Cafion,’’ on the left bank of Rio Bravo del 
Norte, is in Jongitude=7" 2™ 29°.06 ; having been determined, in the absence of moon culmina- 
tions, by thirteen flashes of gunpowder, simultaneously observed at that station and San Elceario, 
on the night of June 21, 1852, to be 2™ 36°.0 east of San Elceario.—(See table IV.) 

d. The astronomical station near Presidio del Norte, on the left bank of Rio Bravo del Norte, 
was determined by a series of moon culminations, observed during a period of two lunations, com- 
mencing July 26, 1852, and ending August 29, 1852, determining its position to be 6°57" 39*.02 
west of the meridian of Greenwich.—(See table V.) 

e. The astronomical station near Fort Duncan, Texas, was determined to be in longinaae 
6" 42" 15.78 west of the meridian of Greenwich, from observed moon culminations, commencing 
October 19, and ending October 27, 1852, combined as per table herewith marked VI. 

J. Ringgold Barracks is in longitude 6" 35™ 6°.19, as determined by moonculminations observed 
on ten nights during the months of June and July, 1853, the several results being combined as 
per table herewith, marked VII. 

g. The longitude of the astronomical station near the mouth of the tio Bravo del Norte has 
already been discussed by me, as presented to you in report of February 19, 1856, (herewith ap- 
pended, marked g,) to which I refer you for the conclusion of the subject of the longitudes of the 
primary points on the Rio Bravo ; it explains in detail the manner in which all the observations 
and computations have been tabulated, for which reason I have not herein before made reference 
thereto. 


II. Latrropes. 


The two volumes herewith* (marked Latitudes,) contain, in a tabulated form, all the individual 
observations made by yourself with the zenith instrument, for determining the latitudes of all ~ 
the primary astronomical stations on and near the Rio Bravo del Norte, from Frontera down to 
. its mouth, with the exception of San Elceario and Fort Duncan ; of these two, the former was 
determined in 1851, by Lieutenant Whipple, topographical engineers, by transits of stars over 
the prime vertical, and the latter in 1852, by Lieutenant Michler, topographical engineers, by 
circum-meridian altitudes of N. and §. stars observed with a sextant. 

© To be deposited in the Departinent of the Interior. 
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- The tables appended present a recapitulation of all the results for the latitudes of the primary 
stations, giving results which have been adopted, as follows, viz: 

a, Frontera, by a mean of 106 observations made by W. H. Emory, on twenty-four pairs of 
stars observed near the zenith, is determined by combining the results, as in table herewith, 
marked VIII, to be in latitude = 31° 48’ 44.53. ; 

The table marked IX, indicates the corrections derived from actual observations of the stars 
at the Washington Observatory, which corrections have been applied as indicated in table [Xa. 

b. San Hiceario* was determined by Lieutenant Whipple in 1851, by twenty prime vertical 
observations on eight stars, to be in latitude 31° 35/ 12’.62, the individual results being com- 
bined as shown in table X. : 

¢, Astronomical station near the mouth of Oafton is in latitude 31° 2' 26.15, as determined 
by Major Emory in 1852, from fifty observations on twenty-one pairs of stars near the zenith ; 
the individual results being combined as shown in table marked XI. Table XIa, shows 
the corrections which have been applied as indicated in table XI, in order to introduce the 
stars’ elements as given in the ‘‘ Twelve-Year Catalogue.”’ 

d. Astronomical station near Presidio del Norte is in latitude 29° 34’ 7.13, as determined by 


' Major W. H. Emory in 1852, from 121 observations on twenty-six pairs of stars near the zenith, 


combined as shown in table marked XII. Table XIla, shows the corrections which have 
been applied as indicated in table XII, in order to introduce the stars’ positions as given in 
the “‘ Twelve-Year Catalogue.” 

e. Fort Duncan (Eagle Pass) is in latitude 28° 42’ 43’.67, as determined by Lieutenant N. 
Michler, topographical engineers, in 1852, from eighty-seven altitudes of north and south stars, 
observed with a sextant, combined as in table marked XIII. 

f. Ringgold Barracks (observatory) is in latitude 26° 22! 27.79, as determined by Major 
Emory in 1853, from 107 observations on thirty-two pairs of stars near the zenith, combined as 
shown in table marked XIV. Table XIVa, shows the corrections which have been applied 
as indicated in table XIV, in order to give to the stars their positions furnished in the 
«*Twelve-Year Catalogue.’” 

g. The astronomical station near the mouth of Rio Bravo del Norte is in latitude 25° 57! 21”.83, 
as determined by Major W. H. Emory in 1853, from 129 observations on twenty pairs of stars 
near the zenith, combined as shown in table marked XV. 

The papers herewith have been arranged in this manner with a view to facilitate you in pre- 
paring them for such further use as you may deem best. 

Very respectfully, your obedient servant, 
GEO. THOM, 


Captain Topographical Engineers. 
Major Wu. H. Emory, United States Commissioner. 


* This place was subsequently determined by myself, not knowing that Lieutenant Whipple had observed there ; but finding he 
had done so, I gave hie observations priority —W. H. E. 
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TABLE I. 


Tabulation of results* for longitude of astronomical station at Frontera observatory, derived from 
observations made with the bronzed transit and sidereal chronometer No. 2440, (by Parkinson & 
Frodsham:) By Major Wm. H. Emory, Chief Astronomer and Surveyor United States and 
Mexican boundary survey. 7 


Date. Moon’s first: limb. Date. Moon’s see?d limb, Moon’s first limb, Date, Moon’s sec’d limb, 
1851. heim 8, 1852, hem. 8 hm %& 1852. hm. 8. 
Dec. 29 7 06 05,1 Jan. 7 7 06 08.7 7 06 06.0 Mar, 4 7 06 20.0 
30 08.2 8 2.0 08,1 5 13,8 
31 13.1 9 15.4 17.8 6 09.6 
1582, 1 06.4 14,1 3 14,8 
Jan. 2 09.0 ae 13.8 
3 13.2 tad 
17.4) 
hem 8 hem. 8 hem 5. km. 8. 
Mean...... sesee == 7 06 08,66 Mean—2d limb... = 7 06 14,74 MEean.....-2s0e008 == 7 06 13,77 Mean—2d limb... == 7 06 14.55 
Mean—Ist limb... = 08.66 Mean—list limb... = 13.77 
him 8. hom. & 
Mean longitude from first lunation .....+-+++--e8ss+> = 7 06.11.70 Mean longitude from third lunation..,.....-..+-+ oaeeam =7 06 14,16 
Date. Moon’s first limb. Date. Moon’s see’d limb. Date. Moon’s first limb. Date, Moon’s see’d limb, 
1852. lum 8 1852, hem 8. 1852. him, 8 1852. hem & 
Jan. 29 7 06 16.6 Feb, 4 7 06 10.2 Mar. 31 7 06 08.6 April 4 7 06 13.9 
30 11.2 5 06.3 April 1 05.6 5 13,9 
Fed. © 1 17.7 7 14.2 2 16.1 6 19.8 
2 19,6 9 13.6 
4 09.1 10 07.7 
ll 17.1 
hem 8 hem. 5%. hom. 8 him, & 
MEeaDeseeessrees = 7 06 14,96 Mean—2d limb... =7 06 11,52 Mean.........000. = 7 0610.1 Mean—2d limb... ==7 06 15,87 
Mean—ist limb... = 14.96 Mean—Ilst limb... = 10.10 
hem & him, & 
Mean longitude from second lunation,..+sererses:02+ =7 06 13.24 Mean longitude from fourth Junation...ccresersrreeeres ==7 06 12,98 
Lunation, Longitude deduced. 
hem & 
Firat. vesccucvsiescocsccceccssccceccsnesiesesescouses 7 06 11.70 
Second ....e secre 7 06 13.24 
Third .cccccevesss 7 06 14.16 
FOurth.,ccecegestecscevcesccsveseavensievssscenees 7 06 12,98 
hem. & 
* Longitude of Fronteras........06. scenes seoceess. «c=? 06 19.08 


* Reduced from Greenwich observations for 1851-72. 
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TABLE II. 


bulation of results for longitude of astronomical station at San Elceario, Tewas, derived from 
observations made with transit (by Troughton & Simms) and mean solar chronometer No. 76, (by 
Charles Young:) By Lieut. William IF’. Smith, topographical engineers, and by J. Lawson, under 
__ the direction of Major W. I. Emory, chief astronomer and surveyor of the United States and 


Da tevican boundary survey. 


7 


Resulting longi-|| Date. 
tude from ob- 
servations on 
moon’s Ist I’b. 


Moon’s Ist limb. Authority for elements used. | Moon’s 2d limb.| Resulting longi- 


tude from ob- 
servations on 
moon’s 2d ’b. 


‘Date, _| Authority for elements used. 


—_— 


: hems. 8 him. & him. 8 
Greenwich Right Ascensio: 7:05 06,07 Greenwich Right Ascensions.|. 7 05 04.4 
7 05 05.77 7 05 05.96 9 | Greenwich Right Ascensions.|. 7:05 02.1 
7:05 06.04 Greenwich Right Ascensions. 7 05 01.9 
7 04 59.80 Greenwich Right AscensionS,|...++.s++-+se+0+ 7 05 06.9 


7 04 59.45 
7 05 01.30 


7 04 59,09 


7 04 58.70 
7 04 59.70 


Greenwich Right Ascensions. 
Greenwich observations..... 


7 04 59.20 


7 05 03.50 
7 05 01.80 


ee ee SS 
Mean longitude from moon’s 2d limb = 7h. 05m, 033.83 
Mean longitude from moon’s Ist limb = 7h. 05m. 018.87 


Mean longitude from maon’s 1st limb = th, 05m, 018.87 


Mean longitude from 1st Junation = 7h. 05m. 028.85. 


1 


Authority for elements used. ‘Moon’s 1st limb, 


Date. | Authority for elements used. | Moon’s 2d limb. | Resulting longi- 
tude from ob- 
servations on 
moon’s 2d ’b. 


Resulting longi- 
tude from ob- 
servations on 
moon’s Istl’b. 


| 
ea 
| 


1852. hem. 8, hem, & 
March 5 | Greenwich Right Ascensions. 7:05 06.8 
Greenwich observations, .... 7 05 08.5 Ce Ens 
7 | Greenwich Right Ascensions.|..++.-++eees eres 7 05 09.8 


hem. 8% 
7 05 02.7 


hem. 4% 
Greenwich Right Ascensions. syeessseee ceases 
Greenwich Right Ascensions. 7 05 03.6 
| Greenwich observations. ...! 7 05 02.4 
Greenwich Right Ascensions.. 7 05 06.6 
Washingt’n Right Ascensions 7 05 04.2 
Greenwich Right Ascensions.. 7 05 08.4 
Greenwich observations,....| 7 05 08.9 
Washingt’n Right Ascensions 7 05 07.1 
Cambridge Right Ascensions.’ 7 05 03.3 
Cambridge observations....,!_, 7 05 08.4 
Greenwich Right Ascensions,'.....: paeeceeeen 
Greenwich Right Ascensions. 7 05 05.6 
Greenwich observations..... 7 05 05.2 


7:05 03.0 


7:05 05.4 


7 05 04.3 
7:05 05.4 


ee eee 


Mean longitude from moon’s 2d limb = 7h, 05m. 088.73 
Mean longitude from moon’s 1st limb. = 7h. 05m. 043.67 
EOLA ATE, TR, BR BB 


Mean longitude from moon’s 1st limb = 7h. 05m. 048.67 


a ee 


Mean longitude from 2d lunation =7h. 05m. 068.70. 


‘amen cd 
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TABLE IJ—Continued. 


Date. Authority for elements used. Moon’s Ist limb. Resulting longi- || Date. | Authority for elements used. Moon’s 2d limb. Resulting longi- 
{ tude from ob- tude from ob- 

servations on “servations on 

moon’s Ist ’b. moon’s 2d ’b, 


1852. Am. 3. he m 5. he m. s. 
March 29 | Greenwich Right Ascensions. .,,.......e00...| 7 05 02.1 April 4 | Greenwich Right Ascensions.|.........eeesees 
30 | Greenwich Right Ascensions. ..,.......see0e-| 7 05 11.5 | 5 | Greenwich Right Ascensions.|, 
April 1 | Greenwich Right Ascensions. 7 05 05.8 | - 6 | Greenwich Right Ascensions.|......s..e.esees 


| Greenwich observations...... 7 05 07.6 


] 
705 07.63 |) 
Cambridge Right Ascensions, 7 05 10.4 Babies | . 
Cambridge observations. .... 7 05 06.7 | 
: a t 3 | 
Q) ees SET 7 ‘3 05.6 70507.75 | 
| Greenwich observations..... 7 05 09.9 2 | 
Mean longitude from moon’s Ist limb = 7h. 05m. 07s.24. ; Mean longitude from moon’s 2d limb = 7h. 05m. 038.80. 


Mean longitude from moon’s Ist limb = 7h. 05m. 075.24. 


ee SS eee SS ES EE ee eee ee 
Mean longitude from third lunation = 7h. 05m. 05s.27. 


7 
Date. | Authority for elements used. | Moon’s Ist limb. Resulting longi- | 


| . rs 
| Date. | Authority for elements used. 
) tude from ob- 
| 
| 
| 
| 


Moon’s Ist limb. | Resulting longi- 
tude from ob-_ 
servations on 
moon’s Ist]’b. 


servations on | 
moon’s Ist ’b. 


1852. | hems 


| hem. s, }) 1852. hm, 8. 
April 29 Greenwich Right Ascensions., 7 05 00.5 | April 30 | Cambridge Right Ascensions. 7 05 02.8 
7 05 03.3 


| 
Cambridge Right Ascensions.| 7 05 05.7 | 7 05 02.73 HH -Cambridge observations. ... 
Cambridge eeevanese >) 7 05 02.0 


Mean longitude from moon’s Ist limb = 7h. 05m. 02s.89. 


j | : ij : 
] 
Date. | Authority for elements used. | Moon’s Istlimb. | Resulting longi-|| Date. 


Authority for elements used. | Moons 2d limb. Resulting longi- 
tude from ob-| - 


| ; tude from ob- 
servations on | ; servations on 
| moon’s Ist ’b. moon’s 2d I’b, 
1852. hem. s. | hme 1852, | | he ms. hem. s. 
May 28) oe 705 03.3 | | June 3 | Greenwich Right Ascensions.|..... ssssesesee 705 01.4 
Cambridge Right Ascensions.| 705 02.9 | 705 02.63 || | 
Cambridge observations.....| 7 05 01.7 | | 
29 | Greenwich Right Ascensions.|..........ce0084, 7 05 10.20 
31 | Greenwich Right Ascensions.| 705 00.6 | 75 01.30 | 
Greenwich observations. ....| 705016 | } | 
June 1 Greenwich Right Ascensions. ..42++.++++++++,| 7 05 02.30 | 
Mean long. from moon’s Ist limb.........- 020+ seeees == Th. 05m. 048.06 Mean long. from moon’s 2d limb..........ssseeees+e+ = Th. 05m. 018.40 
Mean long. from moon’s Ist limb, by preceding lunation = 7h. 05m. 02s.89 Mean of last two lunations from moon’s first limb.... — 7h. 05m. 038.48 


Mean longitude from fourth and fifth iunations = 7h. 05m. 025.44, 


a ee eee 


hom. 8. 
Longitude of San Elceario from first lunation..........eecsccaescae sescecces sRcews deececss .cpeux bveusesese es dasvewanawen = 7 05 02.8 
DO..eeeeee+d0.......ftom second FUBROREs-s one Sah nin Gadcack siaverdewwhastesabihiss 6s aisle nivaacausdeaena taseton eke eed = 705 06.70 
Do... ..+++-0...++.,.from third lunation... MEAS Mauudsdnupnotedcvawsau Wi deiene sei cdekee@aureuseNcat = 7 05 05.27 
Do.... cocenO. css. from foemrth end fil MONROE... ave cosuis~evacdensarce ersten versaves susrubsnwavouucdecadt a ouauin = 7 05 02.44 


Longitude of San Elceario = Th. 05m. 045.43, 


ee Peet owen 


PREGUVCEGY 0 «Misia usivc condone daeuwany 


Penance neneee 


bAL ,Frontera..-.+. Pore ere errr reer errey 


\ 


) BRODREIA eo cisionasericdvsvestcsaves 
San Elceario.. 


eence wee 


Tete eee eereeeeres 


ROMGIAS svc 0 scnecciseescnsasn vase 


PS MTOMICIR ois sine ccudiesssckSe wes 
P Ban Elceario..s.ccccccccsensvs ve 


seeeee 


wee eene ewer 


teeeee baer 


eee eeeeeseeee 


Pena cere eens 


ieee 


tee eeeene 


SPUITUGEDIIG tins sgcvnvsdnedecnanes 


SO en eee ee wees eeee 


Perret eee errr 


- P. & F. 2440 sidereal........ 
Cy ¥. 76 solar... .s.seeceeees 


‘TABLE IT. 


14th February, 1852. 


2440 sidereal........ ... 
WS s0lars, . so ccccusenes 


2440 sidereal............ 
76 solar...... aa 


2440 sidereal......esseee 
6 SOlAr. weve cncesevees 


TW BOGE.) 60 cece cnedes 


76 SOIL. ..eseseeee sees 


16 SOIBYs 6 isveecescsccs 


2440 sidereal.,.......005 
1G BOlAr. ce veeesceesees 


2440 sidereal......sse01+ 
TB SOAK... geeeedceses 


2440 sidereal......s.eeee 
76 solar... .. 


2440 sidereal., .......4. 


2440 sidereal........0.-. 
TE SOLAT 6000s. snecveee 


2440 sidereal .iececsesee 
TE SOlOL. weeceeereceees 


2440 sidereal......esseee 
76 SOlAL. ve cceesses sees 


™ 
07 


chronometer. 


= fo @ . 


ce of longitude between Frontera and San Eloeario, by lashes of gunpowder, made ‘on the 


orslow,ofmean| flashateachsta-| longitude. 
solar or sidereal} tion. 
time. 


aa) 

B83 
5 
8 


8 


Sidereal chronometer 2440 fast of sidereal time at Frontera, glerived from its error on the 10th and 18th... sscceseceseseeseeees 27 52,08 
2 35,60 


1 06.91 


~ 
828 828 BEF 


a 
we 
ro 


7 16 07.06 


07.13 


1 


a 


~! 
88 &2 88 


ae *1 06.75 


Mean solar chronometer 76 slow of mean time at San Elceario,....scccssccevecscccesassces. cecescccegnesscssecessseseveeecs 
~ 


* Reject. 


mm & 


erence of longitude deduced from 13 flashes of gunpowder, February 14.....4...ceeecessveeeen seen ausesseececesessesreneeses 1 07,15 


~ 
- ‘ 
* . 
. 
ie 
6 
: 
iD » 
» - 
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i TABLE I1]—Continued. 


Difference of longitude between Frontera and San Elceario, by flashes of gunpowder, made on the 
18th February, 1852. 


Name of station. , Name of chronometer. Time of flash by |Chronomete, fast [tae solar time of | Difference of 


chronometer, orslow,ofmean| flashateachsta-| longitude, 
solar or sidereal| tion. 
: * time. 
Yn is Bs a ms 8 mM. & 
1 Frontera (cee dsbecescesecvecsess| Pe & Es 2i40stdereal siaccren 5 25 02.6 _& s 7 04 06,33 1 07.17 
San HIGGRHON. cc. ccscccsesPecode| Oc Ys (UBOLAL cocearsainslisld 7 02 40,80 © 2 7 05 13.50 : 
7 02 40.24 ER 
2 ETONUCHW wvscasasepeages Vanenesiete 2440 sidereal ....+eccsee 5 27 02.5 Ap ae) 7 06 05.90 1 07.77 
Bad FICERTMO Ss <chinsccewncck Oeste TO COlE ss occur scwesens 7 04 40,4 a av 7 O07 13.67 
: L. 40.8 ag 
©. 40.8 33 
Dp|) Mronsera teats cve sees eoveterate 2440 sidereal..essseveees] *° 5 29 27.0 : : 7.08 30,17 ee 
San WiCeHIO. . vevecebesesteds ae TE BOLAL cases sleebilene’s 7 07 04,6 mg 7 09 37.70 
7 07 00.8d Sas 
4, | (Frontera, 2s cdataceotesegs 2440 sidereal...... sees) 5 81 08.5 : € 7 10 06,41 od 
Aan HICEMTIO NA see csteveesegonsds TB BOAT sactasvapebevel ee oy) OSMalS : 8 7 1 14,20 . 
7 08 41.2 He 
ws s'l| Mrontera te Mec bewleduveceaee coe 2440 sidereal.......0....] 5 83 04,8 ae 7 12 07.38 dae 
San Hleeatic .......s00seseeenees 7B solar .....sere0ve] 7 10" 41,9 ae 7 13 14.88 d 
7 10 41.9 ars 
7:10 41.7 &3 
Ga Mromterre eee ce sesicieannsmeeacd 2440 sidereal............| 5 38 04.9 33 7 17 06.66 1 Ones 
San Elocario ...s.eseesseceeeveess Wiolar ves svescpeseos| 15 ALD Ba 7 18 41,20 : 
7°15 41,2 ‘a 3 
7 W 41.2 ge 
Ti] BRONteta sess sasedacowe cede raed 2440 sidereal....s.s00e6.| 5 40 05.5 Blas 7 19 06,93 1.07.27 
Bam [leeariol.....scuscesseeseee 76 Gola s.sesseeeseses| TAT ALD | 5 7-20 14,20 : 
747 41.2 = o 
7°17 41.2 2 : 
5 ,|. rontete Ny HE Bea kee theo 2440'sidereal............| 5 42 05.6 5 E 7 21 06.55 ; ee 
Ban Hicettfo Ss ..2.. scwcvsevenvecd TOMOOL Wesrs a ccenisage hn” ORI MAL IO £ 5 7 2 14,15 k 
7 19 41,9 os 
719 41.1 3 
OQ. ||’ rontere nt. 26. tas circive sdhea ct 2440 sideredl..........5. 5 44 05.8 3 d 7 23 06.42 
San Elceario ......ceseeeves eeeeen TO BOLEr ceeren vs dedoss{, a WR a 7 24 14,20 : 
7 21 41.2 
7 21 41.2 
10 ONSEN Ce nc aswoneiisahien ore sae w ste 2440 sidereal............ 5 46 06.8 7 2% 07.09 
Ban EICeario Vii. svsscwelceceesieces TG ONar Se eaiee ss cnctee 7 23 41.5 7 26 14,47 Lote 
7 23 41.5 P 
7 28 41.4 
LI | Frontarh®,.25;.5.s0cbssace ues 2440 sidereal........406.{ 5 51 07,3 E 7 30 06,76 » Oa 
au ICRA Peas has sw ece annette sah 7 sOlAL ..esseseeesees| 7 28 42.2 7 31 14.20 
7 28 41.2 
7 28 41,2 
12 FYODGre Res cs viecire sn esice es sipasvets 2440 sidereal......ceeees 5 53 07.5 7 82 06.63 
San Elceario . TB MOlGE s vahsdeekecvn 7 30 41,2 7 33 14.20 ; 
7 30 41.2 
7 30 41.2 
13 Frontera wawaseisvrue wri es: 2440 sidereal...... cesses 5° 55 07.8 7 34 06.60 
San Elceario .. sereark TG AO)AE v.10 sacmpale 7 oe 40.1 7 35 14,10 5 ae 
7 3 41,1 
7 32 41,1 
14 SCOUT A ass unciuce cn cewavay saerue 2440 sidereal.......s.00+ 5 57 08,3 7 36 06.77 
San Elceario WE ROLN as «ud each 7 34 41,4 7 37 14,40 a 
7 34 41.4 
7 34 41.4 
5 Frontera: Wis sevenccevevewesirvcee| > 2440 sidereal...........- 5 59 08,4 7 38 06.55 1 07.65 
Ban Blceario ..5...cveceseers sees TONOINY Kees Oe tee cen tT) 96) ALS 7 39 14.20 ‘ 
7 36 41.2 
7 26 41.9 


Mean difference of longitude by 15 flashes of gunpowder, February 18.....¢s...e00. Lm. 07.548, 


eee! . wes weil Sele ee ieee - 


TABLE TI—Continued. 


ce of longitude Between Frontera:and San. Eleeario, by flashes of gunpowder, made on the 
<8 pat pang 1852. 


chronometer. orslow,ofmean| of flash at each | longitude, 
solar or sidereal| station. 


time, 


F ! a’ hy m8 hem 8% m & 
“Frontera, .e-sessensecceessccceve| Bs & F. 2440 sidereal......,,|, 5. 28: 06,3: Ric 7 03 08,67 aoe 
Ave ca daancedanu|te Os > TORR ian ogs odes tueel, ..%, OF blind ax g 7 04 13,66 ‘ 
saseceveececduee[t,) 24A0\eidereal............] 5 80 08.3 A 7 05 10.33 
TB RAIAR ones X.+csseene|),.., 7, OR ABE ea 7 06 17.96 4g .e8 
| | 7 03 43,.6d Se dk 
Stale AE A 2440 sidereal....sesee0.| 5 32 09.4 : : 7 07 11.10 id ipria 
| ihm ateeas a 4 T6SO1ME.ss.esereeseees| 7 05. 46.0 Bak 7 08 18.39 : 
i ; 7 05 46.0. ie 
a 7 05 46.1 a 
PERCUETHe Ae siden nso cavers ovd vos 2440 sidereal..i...-.se06] 5 34, 09.2 > 7 09 10.68 NAG 
| San Bleeariowsees-sesese eves eeeens| WG OI sbd ok <ad-cneer|,,, ...7, 01, Addr Bik 7 10 17,95 ; 
; 7 07 45.6 ere 
7 07 45.6 cate 
2440 sidereab...ses.0.---| 5 36 09.8 ea 7 1 10.95 ae 
TG.s0ldtiesaccepeesses | 7 09 46.0 Pent 7 12 18,36 : 
; 7 09 46,0 NS 
7 09 46.0 : 
2440 sidereal..seseesseee] 5 41 10.8 if 7 16 11.12 = (tee 
WGiGOlarsessvdecnsscere|,. 7 14).46,8 E38 7 17 18.66 : 
7 14 46,3 a8 
fe ; : om 4 7 14 46.3 E a 
PRKOUUETH s day (Abe casnevcesnasscues 2440 sidereal............, 5 43 10.6 23 7 18 10.70 ee 
| San Elceario..s.s.esecesseeee Fone 76 SOlLAL eseesseseeeees 7 16 45.6 = & 7 «19 18,06 5 
7 16 45.6 | 
_ 7 16 45.8 6 : 
2440 sidereal........+..,| 5 45 10.8 Bs 7 20 10.57 5 Bee 
NBjeolatEd..zessscte.r| 7 -16) 45.6 Ze 7 21 37,99 
7 18 45.6 g% 

; 7:18 45.7 a 
ee: M40 sidereal..ceyeeeeeee| 5 47 19.5 La 7 92 11.94 At os 
' | San teeronsesrneeee ae 76 GO1REses) cess eessest > 7 20 46,72 g 3 7 23 19.16 ; 

7 20 46.8 iB g 
7 20 46.8 3 3 
2440 sidereal .......445., 5 49 11,8 gs 7 24 10.91 i ales 
76 sOlar.,...sseuieeeeee| 7 92 46.0 = 3 7 25 18.36 Bab 
7 22 46.0 a " 
7 2 46.0 
oe Eek es 
2440 sidereal,...... ...| 5 56 128 7 31 10.56 i dilad 
1B polareisys yueoasss| 7 29 ABB 7 32 17.96 
7 29 45.6 
: 7 2 45.6 
2440 sidereal..s.seeeeees| 5 58 14.6 7 33 12.03 al Geet 
PBGn Bilceario.... ose eccessssnevdee JOGO sse.seevmeeres| 7 BL 47.2 7 3 19,57 ; 
| 7 31. 47,2 
7 3 47.2 
| Frontera. ...sssecsesesesseseeeees 2440 sidereal............] 6 00 13.3 7 35 10.41 ae 
he Bat: Binearioss ..acciesssenveeeaens Mi svlat.cweaveccecss.] 7% 98) 4.4 7 36 17.79 : 
| : 7 33 45.5 
7 33 45.4 ; 
- Frontera . Paice 2440 sidereal............| 6 02 14.3 7 37 11.08 en 
76 BORE, wr ee ess ece seas 6 35 47.7" 7 38 18.21 5 
' 6 35 45.9 
| 6 3 45.8 


a ag er 


* Rejected. 
Mean difference of longitude by 15 dashes of gunpowder, February 19, Lia. 079,00. 


pap A ee Rive. 
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x 


TABLE I1J—Continued. 


Difference of longitude between Frontera and San Elceario, by flashes of gunpowder, made on the 
14th March, 1852. 


10 


ll 


R 


14 


15 


Name of station, 


Frontera,.cecescccvvcvcccsscveses 
Ban BIceario., .ccveeesscesseeesees 


FONterd,.osecccsveecscvecesvesnce 
San Elcearlo secsee sevsecevccvserve 


Frontera...ssses ereveecesons 
Ban Hlceario....sessssevceoevevess 


Frontera. .cccoscesvesccesvess seve 
Ban Blcearlo....cscescessssecvcees 


Frontera..:. 
Ban Wiceario..s.secccsecesecs sees 


FONGCrA...cicccvcveccs senses cvenne 
San Blcearlo....sesvresecsescssers 


Frontera,...+. 
San Elceario...ccvescvcevscccsvves 


OLD ee ese eens vere nreswnsenens 


San Blcearin.. oss. rscccsscovesnses 


FOonterd,.sesseevessvercccevesvese 
San Elceario..scvccssevesssecveses 


Frontera..socssssvcsscccvevsvesees 
San Elceario.....e+s++s 


Fronterd., sess scvvscvcvcvccecscres 
Ban Elceario....csscsscevsvcescees 


Frontera. peesescvevensererecesese 
San Elceario......e. +6 


FYONter..ccesveccnteeeecveccveses 
Ban BlceariO.ssccecessee evesscces 


FrOnterd. ccscceccsaseccvcvcsncencs 


P, & F. 2440 sidereal.,. 
©, VY. 76 solar..ss...seceess 


Name of chronometer. 


2440 sidereal......+++.++! 


7G SOlAL. seveersevesces 


2440 Bidereal..sessveeees 
76 BOAT. secs eeeneeeees 


2440 sidereadl..sesreeeees 
76 Bolar...ss+ 


2440 sidereal........0005 
76 SOLA. +000 .cecvecers 


2440 sidereal.....ssseees 
716 BOlar..... 066 


2440 Siderefl.ovseseevees 
76 SOLAL.sessesens sone 


2440 sidCreal..sssseeeses 
76 solar.. 


faeeeee 


, 2440 sidereal......s+e06. 
76 SOLAT. oeceedeeneness 


2440 sidereal..... saves 
76 sOlar, ee vsseee 


2440 sidereal...,..+.+++- 
76 BOLAL. secservess eves 


2440 Bidereal,....seeeees 
716 BOL vcrvevsess eve 


2440 sidereal....esreees 
16 BOL sacsessescevce 


2440 sidereadl....+...+00+ 
716 BOAT. ccccessecstess 


2440 sidercal.. ss eeeree 
76 SOlOE. .cce eves sees 


chronometer, 


3 


ein ceie 


er @F of 
VWIWWWWAWWWH WWW WWAWWAS 
—J 
— 


08,2 
36.0 
36.0 
08.5 
35.5 
35.5 
08.8 
35.6 
35.7 
09.5 
36.0 
35.9 
09,5 


L. (Lost.) 


15 
20 
17 


Yaa WI24 
a 
5 


35.6 
09.6 
35.6 
35.5 
10.3 
36.0 
36.0 


(Lost.) 


L.7 24 
Cc 24 


35 
32 
32 


36.0 
36.0 
11,2 
35.2 
35.2 
11.6 
35.6 
35.8 
12.3 
35.8 
35.8 
13.4 
36.7 
36,8 


Time of flash by | Chronometer, fast |Mean solar time of | Difference of 


orslow,ofmean| flashateachsta-| longitude. 
solar or sidereal| tion. 
time. 
hom s. Mm. & 
Qo 6 59 41.57 ingea 
so 9 7 00 49,01 F 
és * 
Bae 7 O01 41.84 en 
ae 7 02 49.11 ae art 
ere 7 03 41.62 - 
trie 7 04 48.71 matt 
ads 7 05 41,99 nts 
aes 06 49.11 ues 
tS 7 07 41.96 a 
Mee 7 08 48.61 1 6, 
oe 7 12 41.56 
Se ae 7 13 48.76 Beads 
abe 7 14 41.94 
ee 7 15 49,06 bet: 
ane 7 16 41,61 
Seg 717 48.71 ae 
re 7 18 41,37 
: § 7 19 48,66 + a 
Pike 
28 
 'g 7 20 41.74 
ge 7 21 49.11 EO 
B38 
o oe 
gs (Lost.) 
qs 7 26 49.11 
o 
Sa 
aS 7 27 41.38 alone 
Sp 7 48.31 me 
: [-} 
a3 
Ss 7 29 41.45 
= 07.26 
a 8 7 30 48.71 am 
8 3 
ia 
7 31 41,82 
tg 
E 4 7 48.91 a! 
3 8 
g & 7 42.59 
2 : 1 07,27 
& 3 7 34 49,86 : 
n -& 


Mean of 14 observations, March 14, 1852 .cesecsevssevevessveeenessesrscssssesnnssesseoesereesess == Lim, 07,153. 
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The record of the flashes, to establish the difference of longitude between Frontera and San 
___ Elceario, is given as a means of determining the weight to be attached to this mode of observing. 
Assuming the result to be correct, it gives a very satisfactory coincidence between the results 


obtained for longitude at Frontera and San Elceario, by moon culminations, by two independent 


positions, with different instruments and different observers. 


TABLE IV, 


» 

y 

My a Date. | No. of |Difference of long, between| No. of 

r a Frontera & El Paso. _| flashes. 

i 

= 

z ‘a 
16.03 13 

- 16.06 15 
15,84 15 
15,84 14 


With tabular R. A. in Nautical Almanac. 


1852, 
July 26 | Observations on moon’s Ist limD..ees sceees 
RTE eet 051s dObsiecawacvecadOssmavioeseh teeoas 
DEM nr e's <0 Avcdenswsdve: G0 sasvetuecvesesces 


oe 2 


e26seeseasdOee 


stecereeesdOe, #010. seve cvvuneessens 


wees ceseDOrceceesececedOrises . secsseecs 
BUM. ..cccccccceseccereveseee sevsasess 


Mean .ccssncseccvccssvvse 54 esrenceon 


fuly .30 | Observations on moon’s 2d limb. s+. eseees 
IBN Teveasé ows COsesseusepnesHOsasne inven cecese 

Aug. 1 eee wae coves 

r Et laut eeescAcoases oad cage neovens 
: 1D |evccneceredOve sasdOraccvensorosecee 
4 weed. rc0se averecccoses 
SMaewe tun eCOOks sels astsswlOsssvsasesconceest 


Long, of station near Presidio del Norte, 
computed with elements from N. Aves 


Difference of long. between 
Frontera & San Eleeario, 


TABLE VY, 


Vuud twa 


ee 


BUM, seccceceseve socceve sverseneccees| == 7146.59 
Moon’s 2d limb—Mean: 500 ssreeesecesos:| = 6 57 20,94 
Moon’s ist limb—m an. 4. =6 57 18.96 
SUM. .cosccevecne sess sescecenaernoscer = 39,90 
Mean esessecoces- cece eevtseercesnorsee| == 6 57 19 95 
Correction to be applied fortabularerror,) = -- 11.26 


==6 57 31.21 


Aug. 


July 


Aug. 


Beaaowr ks 


The record is omitted for other stations, but the results are given in the following table : 


Recapitulation of differences of longitude of several astronomical stations on the Rio Bravo, found 
by flashes of gunpowder. 


Difference of long. betweeen | No, of | Difference of long. between 
El Paso & San Elceario. | flashes.| San Elceario and mouth 
of Cafion. 
&. m & 
51.18 
51.48 
51.52 
51.31 
ese 13 2 36.01 


Long. of station near Presidio del Norte, computed from observations with transit, by W. H. Emory. 


With Greenwich observed R. A. 


hom & 
Observations on moon’s Ist limb..........| = 6 57 37.53 
ettveonesAOcvinenceccs$UOscas Oasys obvinsasl | 2 47,67 
BE URS ER ACID en = 55.76 
wrtdOcs de over oa = 34,50 
OO sssaae + teeeee = 44,76 
oeDOcces ccvseees sees — 39.02 
novveseeesdOsrenssnverredDsecevces cose sees = 41,35 
coseccsersdOicsersercce:AOeces sovvessceses|  S= 20.30 
BUM ccccrececsceccvavccccscccccccccess:| == 8)920,89 


Mean. sercossuves 


DDO OU ER ES ee eer eens 


Observations on moon’s 2d limb....++.e065| == 6 57 39.66 
sevoce vesOeves vevvvasedOs oe vacances = 28.78 
vers d0ecnecess oo = 43,27 

ord reve cncccveevers = 32,89 

eedOseccveoe seosvves = 40.42 

200,000 soveces seas = 47.38 

ebaeee testdOsacs rene, we ADyacrccce oer once = 33.10 
SuMmeosccesseneecersrescseoueveesescier| == 7)265.50 
Moon’s 2d limb—Mean.ccessesecevsveev) == 6 57 37,93 
Moon’s Ist limb-—mean. «+ ==6 57 40,11 
BUN convenes wevecucenscnvesnov aces = 78.04 
MOODescanersresgensecrerrsansseeeerrs ==6 57 39.02 
Long. of station near Presidio del Norte.) == 6 57 39,02 
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TABLE V—Continued. 


Comparison of results for longitude of station near Presidio del Norte, for each date of observation, 
as computed with Tab, 2. A. in Nautical Almanac and Greenwich observations. 


Date of obser- | Long. computed with | Long. computed with | Greenwich obser- 
vation. N. AlmanacR. A. | Greenwichobserva-| vations + N. Al- 
| tions. .| manae, or differ- 
| ence. 
. —-. 
1852. hem 8 h,m. 8, 8. 
July 26. wees 6 57 18.17 6 57 87 53 + 19.36 
QT cases 27.32 47,67 20.35 
QB. verere 37.41 55.76 18.35 
29, wenene 17.00 34,50 17.50 
30. severe 22.82 39.66 16.84 
Bliseseee 11.67 28.78 17,11 
AUB. Lisoaves 35.48 43,27 7.79 
Qe seeves 06.73 32,89 26.16 
: Bo cceees 25.13 40,42 15,29 
4, wveues 36,06 47.38 11.32 
24 vosens 24.76 44,76 20.00 
25. secees 17.56 39.02 21.46 
BY vise sisters 06.04 41,35 35.31 
QB. veeeee 03,41 20.30 16.89 
29. seevas 6 57 08.70 - 6 57 33,10 + 24.40 
BUM, «rs cevecesnvscreesesscesnesssas sere = 15)288.13 
MOAt oiavievsensisssevenie/s eaisieis siewieisisisjew sive = + 198.21 


Comparison of mean results for longitude, obtained from observations on moon’s li.nbs, as computed 
with Tab, R. A. in Nautical Almanac and Greenwich observations. 


FIRST. 
he ms 8 
Mean of results of observations on moon’s first limb, computed from Tabular Right Ascensions in Nautical Almanac........e.e0++ 6 57 18.96 
Mean of results of observations on moon’s first limb, computed from Greenwich Observations.....sesees seeeceeyceveceaceeecese 6 57 40.11 
Difference, or Greenwich observations -—- Nautical Almamac....6s...screevscsussesecscccceversccycctseveresee wn + 21.15 
SECOND. 
Mean of results of observations on moon’s second limb, computed from Tabular Right Ascensions in Nautical Almanac..........+ 6 57 20.94 
Mean of results of observations on moon’s second limb, computed froin Greenwich observations. ......cciscececececseeveav cues: 6 57 37.93 
Difference, or Greenwich observations + Nautical AlManac.... ccs cscescceesccuscves sane sees ceuess suceuceses = + 16.99 


Corrections to be applied to results obtained from computations (with tabular R. A. in Nautical 
Almanac) of observations made near Presidio del Norte. , 


he m  & 
adtinetsaieakeaen = 4 44 19.06 


we eeu e dha cin svnsct delta va we hae 04 levels sivuer ciel ok Cah eater oh in = 


Observed difference of longitude between Greenwich and Cambridge, July 28 
Established longitude of Cambridge, west of Greenwich 


Peer tenet ewe teeeenae 


Observed longitude eastiof established ongituds, «. .s+s« 005 shivieividsee sWWuae's46bisiaiih's'sseea’. duals the a(dctneeannnn 10.54 

Observed difference of longitude between Greenwich and Cambridge, August 24....c0, ccc ceccessecsencecsvessesecesvevsces " = 4 44 17.62 
Dstablished longitude of Cambridge, west Of: Gireerwich yas, ,scwinslaise suas sleediaisdsigasnieiia’aialan'seils «6 sls eiaiineseaesieenagicee ence = 4 44 29.60 
Observed longitude east of established longitude. ..sc0s vasses veasiev renenses see's veny aces scapae ciisess-beuvenwwee 11.98 

Distereniee sD aly 28 rains os sinieniaseis/neia:sisisies:asenais ts cv utisanisnivivisweeisaeels sseetiveretcne ts tanvat vawnwuks oxaieertesmae ener s cceecnaee = 10,54 
DY Lat RU: Bia ews seg cpaneisd a seds.nn ch Guveed VRAIN Me eeanw KREMER aes otaiced Ebest oaueb meade ae neta eee te mates tate etme — 11,98 
BOM 5c AE Fast c ainsewBinlsre eaves Wointalpies vsaiataleie Cie letes dle em ealpraralgiy dels sin bie esisamumrainernenine vg ca ee ua tete s ciee/waneanin bea amalae euaae creme a 22,52 
Mean: correction to he Applied, vasx ac salcmsgnisissicemeuisiccicseoW meen Weeaaine aaiaiteean teenine ee ee ee ea ate een cement + 11.26 


nt an 


7% 


LONGITUDE. 2038 
TABLE V—Continued, 
: RECAPITULATION. 


Difference of results fur longitude of station near Presidio del Norte, as obtained from computations 
of observed moon culminations, with tabular R. A, in Nautical Almanac and Greenwich observa- 
tions, 1852. 


I 
oF 


Ms” Re 

Longitude computed from tabular R. A. in Nautical Almanac... 57 19.95 
PNG reomniated tony GreGuMaclt ObSGLVAONE..cancsiccivondheecvaenensestaseseeenncsndvy vaseeececeusioverconcerscenncusoess = 6 57 39.02 
Difference between Nautical Almanac and Greenwich observations ........ cssceceeccsuccseusencectesvusceseusvessecesseacseses — 19.07 
Observed longitude of Cambridge east of established longitude. ...........cceeeeeseeeeceers Meet canedte atest ndisc vaskcetumeemn eae = 31.26 
UPUTK OTC aioe lp: seus <jiiaia suis bininshiS(aic'dinleWiaidaelee Wie © Cad | eked Os SGacaPaehy Celene cavbaRNd siicecae sued avgaslusebsanes = 7.81 

Longitude computed from tabular R. A. in Nautical Almanac, with corrections applied... == (6 SY Str 
Longitude computed from Greenwich observations ......00. cecees cases seveessecuceceeceseesuenssvasecs = 6 57 39.02 
PPS REC Ca Me iia By nara Ns cisia' wei alsvemanielainnivavsleeRadieee ets ise cases vesny.cldaissneinee’s dereavemucccch ce Rsiteiseny = 7.81 

Longitude of station near Presidio del Norte. .........2eceecececececceeee sees coos assure Golinusiveds svacwaiveas dnusecdscteaensed = 6 57 39.02 


TABLE VI. 


Tabulation of vesults for longitude of astronomical station near Fort Duncan, derived from observa- 
tions made with 30-inch transit (by Troughton & Simms) and sidereal chronometer No. 2440, 
(by Parkinson & Frodsham:) By J. H. Clark, under the direction of Major W. H. Emory, 
Chief Astronomer and Surveyor of United States and Mexican boundary survey. 


Date. Authority for ele-| Moon’s Ist limb. | Resulting longitude Date. Authority for ele- | Moon’s 2d limb. | Resulting longitude 


ments used, trom observations ments used, from observations 
on moon’s Ist limb. on moon’s 2d limb, 
as * 
1852. hem. 8 hem. 8. 1852. he om & hem, $. 
Oct. 19 | G. observations..| ........c0ssceeeee 6 42 06.7 Oct. 27 | G. observations... 6 41 46.2 
e Matter ress AOn sas casctl inset daedeas sled ioes 12.4 OBA lnanesae dba dass 6 42 01.3 
QL saesvesdOicces ove 6 42 00.5 29 6 41 53,3 
MMOL ai | Gi cteervations.:|  eaias.9 |$) 640 57.25 30 . 6 42 04.4 
22 G, observations.. 6 42 09.5 BL cvececsAOrvecrcece|ecvccevesesscoeccs 6 42 02.6 
2 | C. observations. 04.3 j 6 4306.90 Wavipie® esta sndar fava tues os tht as Sev ea 6 42 04.9 
23 G, observations , 6 41 58.2 H Z| cevevesdOrececres|svececvervcevaccee 6 41 46.5 
23 | C. observations. 57.2 I 6 41 57.70 
25 | G. observations... 6 42 09.5 
P 25 | C. observations, 05.7 } 6 42 07.60 
26 G. observations., : 18.0 a, rg 
28 | ©, observations... 1.3 |} 6215.65 
Q7 | G. observations..| ...0ce cesses secees 6 41 49.1 
Mcan longitude from moon’s Ist limb = 6. 42m. 04s.16. Mean longitude from moon’s 2d limb = 6h. 41m, 57s.03 


EE ennE nnn tne 
By giving double weight to the results of observations on moon’s lst limb, we have longitude = 6. 42m, 018,78 


Longitude of astronomical station near Fort Duncan = 6h, 42m. 01s,78 
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TABLE VII. 


Tabulation of results for longitude of astronomical station at Ringgold barracks, derived from 
observations made with 30-inch transit (maker unknown) and sidereal chronometer No. 2440, 
(by Parkinson & Frodsham:) By Major W. H. Emory, Chief Astronomer and Surveyor oj 
United States and Mexican boundary survey, assisted by G. C. Gardner and J. H. Clark. 


Date. Authority for elements used. Moon’s limb observed. | Resulting longitude. 


1853. hem 8, 

First, ensiatetale Stems 6 35 05,90 
oe dOvecerccesesveccvess 03.42 
Second 03,36 
aise LOvnen ccoinie 08.39 
First... 02.61 
|. -do., 10.49 
904 é}e0eEOus 07,41 
se sAOrenceoece vec sisces, 07.98 


July 14 


Longitude of Ringgold barracks = 6h, 35m, 06s.19. 
Discussion of the longitude of astronomical station (g) near the mouth of the Rio Bravo det Norte. 


Orrice or Survey or Unrrep States anp Muxtcan Bounpary, 
Washington, D. C., February 9, 1856. 

Str: In presenting to you the final results of the computations for the longitude of the astro- 
nomical station established under your direction in 1853, near the mouth of Rio Bravo del 
Norte, I have been delayed for want of all the corresponding moon culminations observed at 
Greenwich throughout the four lunations. : 

The observations which were commenced by yourself and continued by Messrs. G. C. Gardner 
and J. H. Clark, extend through four lunations, commencing August 12, and ending November 
22, 1853. The longitude resulting from the first three lunations was computed by Mr. C. N. 
Thom from corresponding observations at Greenwich observatory, furnished in manuscript, in 
1853, by Professor Airy, astronomer royal, as well as from the corresponding observations made 
at Philadelphia High School observatory during the same period—giving for the position of the 
astronomical station, in longitude, 6h. 28m. 30s.5 west from Greenwich observatory. 

Having recently received the printed observations of 1853, made at Greenwich and Radcliffe 
observatories, the observations of the fourth lunation have also been computed by Mr. Thom, 
and the results combined with those previously deduced from the first three lunations, without 
producing any change in the result hitherto adopted, as above given. 

The instruments used at this station were a 46-inch transit, made by Troughton & Simms, 
of London, and an excellent sidereal box-chronometer, made by Parkinson & Frodsham. 
The transit was mounted on a massive brass stand, which rested on a pine log, imbedded about 
eight feet in the sand, the whole sheltered by a temporary wooden structure. 

The accompanying tables, marked A, exhibit all the observations in detail, with the corrections 
for instrumental errors as applied, together with the several results deduced from the observa= 
tions of each night. The tables marked B, ©, D, exhibit the computations of those instrumental 
errors, with their adopted results, as follows: 

1. The computed values of the equatorial intervals of each wire from the middle wire -- the 
illumination being east—are (see table B): 


. : 
a 


) 


LONGITUDE, 205 
va II. rr. IV. v. VI. vIn. 
§15.13 34°.03 178.09 00°.00 17°,19 34°14 515.32 


with a probable error for each value of + 0°.005. The equatorial reduction of the mean of the 
seven wires to the middle wire = — 0°.06 + 0.00. 

2. The computed value of the error of collimation of the middle wire, as deduced from a 
mean of twenty-five observations, made on the nights of October 27, 28, and 29, (see table (,) 
is = + 0°.16 + 0°.01; hence the collimation of the mean of wires, = + 0°.10 + 0°.01= (in 
are) +1”.5 + 0".1. ; 

This value for the collimation of mean of wires has been applied to all the observations of 
the four lunations, in consideration of the improbability of any perceptible change in that 
element of the instrumental errors, due to the superior mechanism of the instrument. 

3. The azimuthal deviation, howeve 1, ha be applied to the observations of each night, a 
then observed, on account of the unavoidable instability of the foundation of the instrument 
stand, and shown by the changes of deviation exhibited in column 13 of table A. 

4, The equatorial value of the divisions marked on the level used with this instrument has 
been determined from observations made August 19, 1853, the result being = 1’.065 (in arc) 
for one division (see table D.) 

The chronometer rate adopted was obtained by reducing to 0" sidereal time the error for each 
night by interpolation; and although the rate therefrom deduced is very satisfactory and regular 
for the period of any one lunation, it perceptibly continues to increase throughout the series, 
being for the 


First lunation, in August......cccccrecresersverseagresseses =-+ 15.18 
Second lunation, in September.............ccsscsereseeeees =-+ 15.70 
MD airdetimation, 11 OCLOWEL....occvetsst>acesddeuvereesetaae, = + 2°.89 
Pourth Junation, in NOVEMDE.«.../.a0sc..cecsesccreseseme = + 4°.60 


In reducing the observations, therefore, the actual rate for the day of observation has been 
ased, as shown in column 18 (table A) of the tabulated computations. 

In applying the corrections due to errors of collimation, level, and azimuth, the tables 
ssarked E have greatly facilitated the reduction—all which are combined in column 15 (table 
A) of the tabulated computations, showing the “corrected transits” of stars. 

The value for “‘sidereal time of moon’s semi-diameter passing meridian of station,’’ shown 
in column 19, (table A,) has been computed by interpolation, and applied to corrected transit 
of the limb observed, giving the corrected transit of its centre ; which element has been used 
in computing, by interpolation, the change of the moon’s position. 

The positions of the moon, as observed with the transit circle at Greenwich observatory, have 
served to give, by interpolation, its position for all the nights on which it was observed at the 
mouth of the Rio Bravo, furnishing reliable and satisfactory results; and these positions were 
adopted in preference to those deduced from the altazimuth observations, which differ in most 
cases from those actually observed by the transit circle. The positions adopted, as well as those 
observed at Philadelphia High School and Radcliffe observatories, during the period stated, are 
given in table F, being the data used in computing the longitude. 

The several results for longitude, computed from the observations of each night, are exhibited 
in table G; the mean of which is 6" 28" 30°.48 + 0°56, being deduced from forty observations 
combined with the Greenwich observations, ten with Philadelphia High School, and four with 
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Ra 1 cliffe observations, in which equal weight is given to the results deduced from the Greenwich 
and Radcliffe observations ; whilst double weight has been given to those deduced from Phila- 
delphia High School observations, in consideration of its relative distance from the mouth of 
Rio Bravo, rendering the moon’s position, as observed at Philadelphia High School observatory, 
so much more reliable than that deduced from Greenwich observations, wherein the law of its 
motion has not been strictly applied. 

The probable error, whilst it may furnish an approximate estimate of the value of the result 
of any one series, cannot certainly be a very reliable guide, unless applied to a continued series 
of observations, made under -various changes of condition, such as may eliminate all possibl» 
or probable errors to which observations are subjected. 

In the results tabulated I have therefore introduced all such as appear reliable, giving to each 
its estimated value in the final result, without any regard to its ‘‘ probable error,’’_as it does 
not appear what personal or other constant errors may have crept into any or all the observations 
which have been combined in the computations. In adopting this plan, I am glad o find 
myself sustained by a paper in the ‘‘ Astronomical Journal,’’ of January 9, 1856, over the 
signature of Professor Airy, astronomer royal. 

I have therefore to recommend that, until corrected by the application of more accurate laws 
of the moon’s motion, or additional observations, that 6" 28" 30°.5 should continue to be adopted 
for the longitude of the astronomical station, west from the meridian of Greenwich observatory. 

Very respectfully, your obedient servant, 
GEORGE THOM, 
Captain Topographical Engineers. 

Major W. H. Emory, United States Commissioner. 

Nors.—By way of experiment, the accompanying tables, marked H, I, and K, are presented, exhibiting the results 


combined in different ways, without, as it appears, materially changing the result given above. 
1. In table H, showing the results of the moon’s limbs separately combined—giving to those results 


their relative values adopted for each night, (as in table G,) the mean of I and II limbs being... = 6h.28m.303.52 
2. In table I, showing those results deduced from actual corresponding observations only, and giving 


_ to those results their relative values adopted for each night, the mean of the whole being--.--. = 6h. 28m. 803.38 
3. In table K, showing the results deduced from actual corresponding observations only, of each limb 
separately combined—giving to those results their relative values adopted for each night—a mean 
of the'two limbs being -" esos. ccsecseacecese tae nantseccsbe sss iaeee eee Sear eee ease ae = 6h.28m.303.45 
GEORGE THOM, 


Captain Topographical Engineers. 
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ASTRONOMY. 


TABLE B. 


Results of observations made at mouth of Rio Grande for equatorial intervals of 46-inch transit, 
by Troughton & Simms—illumination east. 


Stars observed. 


First wire. 


Second wire. 


. 


A Hereculissseeerecs cece vgecseseccestscracacsresee 


Y Draconis... sees sesectevcresttnscovesens 


seer 


h® Bagittarii .. 6. cece cccewccrecceseseuiisdioone 
Y AQUI ..05 vesesecrasentevcreceeensenes 

5, BAgHtarilosvierassiela eae ste anieetsecaaisl age apts 60 ed'oe 
8 Gaprigorai eee ees eee 


fe Capricorni,,....scsesevesees 


@ Pegasi .cerccccesoss 


6 Aquile........0++ 


a@ Aquil@.... s+ 


a® Capricorni,.....--++ 

A OYEMI..eccecevevsesece 

61 Oygni...... - 

@ Cephel ...0.. ceveees 
Cephel ..00 veveccsereeseesserece 


ee neeweceeees 


#% Aquaril ....cs0.-2-. 


eee ten eceetes cocnaseceres 


a@ Piscis Australis. ....csceseesecesseseuns 


A POVSCL.. cccccccncccccccerecsesenecenssetececscens 


6 Capricorni........... 


E  Pegasi.cceccscecceesseceueteceeneseteen vorsees 


20 Cetin... Leccecrsceceeccreeeecsccaensevescesees 


8. 
50.96 


51.07 
50.99 
50.92 
51.29 
51.18 
51.08 
51.93 
51.20 
51.02 
51.14 
OLA 
51.19 


51,01 
51.26 
51.12 
51.16 
51,20 
51.15 


weee weds cese rene 


senenesceeeeccos 


51.21 
51.15 
51.17 


Shee eeee wee erenl. 


& 
33.97 


33.92 
33.98 
34,00 
34.04 
34,10 
33,92 
33.90 
34.19 
33.90 
33.93 
33.96 
34.16 


34,08 
34,11 
34,10 
34,24 
34,10 
33,98 
34.11 
34.08 
33,87 
34.13 


nse sete rons coer 


Third wire. Fifth wire. Sixth wire. 


Ss. 
17,08 


17.11 
16.87 
17,17 
17,11 
17,27 
16,82 
17.00 
17,05 


s & 
17,08 34,17 


17,11 34,14 
17.19 84,20 
17.22 34,29 
17.11 34.13 
17.08 34.15 
17.11 84.02 
17,24 33.96 
17,15 33.96 
17,38 34,33 
17.06 34,08 
17.30 34,16 
17.13 34.01 


seed ewe eeseceene 


17.06 
17.20 
16.98 
17,22 
17.05 
16,90 
17,13 
17.20 
17,19 
17,14 
16.99 
17,27 
17,18 


17.24 
17.23 


34,10 
34,29 
34,22 
34,17 
34,25 
34,24 
34.07 
34,15 
33.99 
34.17 
_ 34,18 


17.13 
17.19 
17,34 
17,12 
17.14 
17.18 
17.33 
17.34 


seen reeeaerresce 


17,19 


sceecewens wecene seen wouresvesees 


MeaN ipereccrsersesereceecesenessvensoucees 


34,03 


17,09 


j 17,19 


34,14 


Seventh wire 


8 
51,35 
51.38 
51.35 
51.22 
51.29 
51.13 
51,13 
51.38 
51.15 
51.46 
51.14 
51.51 
51.34 
51,30 
51,22 
51,39 
51.44 
51,20 
51,45 
51.38 
51,27 
51.49 
51.42 


51.32 


Equatorial intervals of 46-inch transit, by Troughton & Simms—illumination east, (C. N. Thom, 


computer.) 


First wire. 


51.13s. 
1, 7086758 


Second wire. 


34.03s, 
1,5318619 


Third wire. 


17.09s. 
1,2327421 


Fifth wire. 


17.198, 
12352759 


Equatorial reduction to middle Wire......secseceseessserecersencaneses seeeee 


Lig aaticicae deus eesti se aseaiesistwssinp pe wambinn shins lavlccisias assur ssiaslstapeaines 


Sixth wire. 


34.14. 
1,5332635 


Seventh wire. 


51,32s. 


1,7102866 


= —63,06 
—0s.06 = —2.7781513 


ae of probable error of equa 
transit, by Troughton & Simms—illumination east. 


Date of ob- 
servation. 


BBSRESSERERN 


Vol Na! eee DG 
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TABLE B—Continued. 
torial interval of each wire from the middle wire of 46-inch 
(C. N. Thom, computer.) 


Seotindh wire. Third wire. Fifth wire. 
ee | => I Ge 
a3 $3 $3 
h re- z A’, |Bachre-| 2 3 A®. |Eachre-| > 3 A‘. |Each re- 
sult. |" 2 sue. | oo sult. | 3 2 sult 
a3 a3 a: 
aa Sat Yo 
a: <4 4 
3. ss. &. &. ss s s. Ss. Ss. Ss. 
33.97 | 0.06 ) 17.08 | 0.11 | 0.012} 34.17 
33.92 | 0.11 17.11 | 0.08 | 0.006} 34.14 
33.98 | 0.05 17.19} 0.00} 0,000} 34.20 
34.00 | 0.03 17,22 | 0.03| 0.001 | 34.29 
34.04 | 0.01 17.11 | 0.08} 0.008) 34.13 
34.10 | 0.07 17.08 | 0.11 | 0,012 | 34.15 
33,92 | 0.11 17.11} 0.08| 0.008 | 34.02 
33.90 | 0.13 17.24] 0.05| 0.002] 93.96 
34.19 | 0.16 17.15 | 0.04] 0.001 | 33.96 
33.90 | 0.13 17.38 | 0.29) 0.055 | 34.33 
33.93 | 0.10 17.06 | 0.13 | 0.017] 34.08 
33.96 | 0.07 17.30 | 0.11 | 0.012] 34.16 
34.16 | 0.13 17.13 | 0.06} 0.004} 34.01 
34.08 | 0.05 17.24 | 0.05} 0,002 | 34.10 
34.11 | 0.08 17.23 | 0.04} 0.001} 34.29 
34.10 | 0.07 17.13 | 0,06) 0.004 | 34.22 
34,24} 0.21 17.19 | 0.00} 0.000) 34.17 
34.10 | 0,07 17.34 | 0.15} 0. “02 | 34.25 
33,98 | 0.05 17.12 | 0.07] 0.005 | 34.24 
34.11 | 0.08 17.14 | 0.05| 0,002} 34.07 
34.08 | 0.05 17.18 | 0.09] 0.008 | 34,15 
33.87 | 0.16 17.33} 0.14] 0.020 | 33.99 
34,13 | 0.10 17.34] 0.15 | 0.022 | 34.17 
34,13 
& s. 
Eq’l int. =17.19 + 0.005 


Star observed. |cotimation of || Date of ob- 
middle wire, |} servation. 
in time. 

& 1853. 

B Cepheinss.. ees 0.096 October 28 
y Cephei.. e 0.273 |} 29 
Ce A 0) lr Pa ence 0.050 i 29 
GG. B10.ve00 se} 10.168 29 
B Ur. Min.....,,.! 0.163 29 
B Cephei..... 0.079 29 
G. C,1887,.... 0,090 29 
Ft tng 0,153 29 
G. C.997.. | 0.070 29 
G, €..59... iY os wened 29 
iO tireypacss| ORD a9 
Gs Oy 20t ies see] 0,079 29 
B.C, 21D. ereereee) at © 


Collimation of mean of wires (in time)..... beeen 


(in are). 


ae éeesee anes 


thane reas eens 


N90 s6 vec cwnenel®, nncnsec(ID. BIC) s500 esse pee, seserreeres shpeeeereseens - 1,50 


Sixth wire. 


ig 

s 

<4 

s. &. 

0.03 | v.001 
0.00 | 0.000 
0,06 | 0.004 
0.15 | 0.022 
0.01 | 0.000 
0.01 | 0.000 
0.12} 0.014 
0.18 | 0.032 
0.18} 0.032 
0.19 | 0.036 
0.06 | 0.004 
0.02 | 0.000 
0.13} 0.017 
0.04 | 0 001 
0.15 | 0.022 
0.08 | 0.006 
0.03} 0.001 
O.11 | 0.012 
0,10} 0.010 
0.07 | 0.005 
0.01 | 0.000 
0,15 | 0.022 
0,03 | 0.001 
0.01 | 0.000 


ss s. 
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Seventh wire. 
Ves 
Each re-| 9 3 At 
sult. | 3 = 
4 

ss s. s. 
51.35 | 0.03 | 0.001 
| 51.38} 0.06} 0.004 
51.35 | 0,03 | 0.001 
51.22 | 0.10} 0.010 
51.29 | 0.03} 0.001 
51.13 | 0.19 | 0.036 
51.13 | 0.19 | 0.036 
51.38 | 0,06 | 0,004 
51.15 | 0.17 | 0.029 
51.46 | 0.14} 0.020 
51.14] 0.18} 0,032 
51.51 | 0.19 | 9.036 
51.34) 0.02} 0,000 
51,30 | 0.02] 0.000 
51.22 | 0.10} 0.010 
51.39 | 0,07] 0.005 
51.44 | 0.12 | 0.014 
51.20} 0.12] 0,014 
51.45 | 0.13} 0.017 
51.38} 0.06} 0.004 
51.27 | 0.05] 0.002 
51.49 | 0.17 | 0.029 
51.42) 0,10} 0.010 

Ss. ss 
Eq’lint.—51.32-+ 0.005 


Sum. che aeeeeelah ba ees ea ae PPereret Tiere rere ereersy 


‘Mean collimation of middle wire (iM HME) seveeressene cess 
6. PR erCe RTE CG cOCceT Ee 


Star observed. Collimation of 
; middle wire, 
in time. 
&. 
6 Ur. Mine sos 00+) 0.150 
8 Cephei..... Ee | 0.165 
GCI. Fs ene H 0,081 
Gi G, B07. +0000 0.086 
COG es Ho 6 Come i 0,357 
y Cephei... 0.125 
GO HOT swhieies 0 210 
BEG BOG pea acss} 0.179 
@. C, 107.55. 5,1 0.162 
G.G, Wivescessed 0.345 
GG. 210s....0:-| 0.083 
B Ur. Min... Wings nS 0.460 
= 25)4.076 
oes) = + 08.163 
= + 21.44 
soe = $08.10 
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_ ASTRONOMY. 


TABLE C—Continued. 


Computation of probable error of collimation of middle wire of 46-inch transit, by Troughton & 
Simms—illumination east. 


(C. N. Thom, computer.) 


Each result. | A final result— (Rt © Each result, | A final result— A‘ 
each result. each result. 
s. s&. s. s&s 8. s&s. 

0.096 0,067 0,004 0.150 0.013 0.000 
0,273 0,110 0.012 0.165 0.002 0.000 
0.050 0.113 0.013 0,081 0,082 0,007 
0.158 0,005 0.000 0,086 0,077 0,006 
0.163 0.000 0,000 0.357 0,194 0,038 
0,079 0,084 0.007 0.125 0.038 0.001 
0,090 0.073 0,005 0.210 0.047 0,002 
0,153 0,010 0,000 0.179 0.016 0,000 
0.070 0.093 0.008 0.162 0,001 0.000 
0,134 0,029 0,001 0.345 0,182 0,033 
0,229 0,066 0.004 0.083 0.080 0.006 
0,079 0.084 0.007 0,460 0.297 0.088 
0.099 0,064 0,003 

Final result.....csssenccescecccesconnsssceeresccvessaass pinata Sata e eon ssersie ot name tea On 

Probable Crror... soscsecesecers alnalor@ibon sicie otéieie'niicateisielo\ hints’ aie 0a a Biahats cists laanteeis Sri wetng SE 

TABLE D. 


Determination of the value of one division of the level used with the 46-inch transit, (by Troughton 
& Simms,) from observations made at the mouth of the Rio Grande, August 19, 1853. Microme- 
ter attached to zenith. Telescope No. 4. Val. of one rev. = 43".82. (CO. N. Thom, computer.) 


Observation. 


4 


North end. 


Difference. 


29 


39 


South end. 


19 


19 


57.5 


57.5 


21.0 


Difference. 


oe 


30 


Mean. Micrometer 
reading. 
eeee 16 52.0 
44.0 peeves 
oe 15 46.5 
ainiae 15 59.3 
voce 16 43.0 
oro 16 36.5 
39.5 eesees 
oe 15 38.5 
see 12 88.5 
29.5 eoevee 
eens 13 60.0 
wees 13 60.0 
38,75 steees 
o. 12 63,0 
aece 12 63.0 
36.25 seaees 
13 50.5 


Difference. 


1 05.5 


0 83.7 


0 98.0 


0 71.5 


0 97.0 


HUM oe caccccncvccesacccnscvesencccesesenssecsaeeceves vers meenenseeesenssoousseacaeeveseseseeses 


Mean value of one divisions. sccccccsseresecccesensesttse sven seresesenesmesse serene 


1,065 


Difference in 
are. 


31.33 


42.50 


= 6).388 


Val. of one 
division. 


1,033 


1.087 


ane 
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; ; TABLE E. 
- 5 
- Table of corrections for errors of collimation, level, and azimuth, at astronomical station near 
mouth of Rio Grande. (C. N. Thom, computer.) 
a LATITUDE = 25° 57'. 


[Nove.—In the following tables the decimal fractions are to be multiplied by every second of arc, the result being the correction in time to be applied 
to stars having north polar distances corresponding to those in these tables.] 


“COLLIN N FOR| LEVEL FOR | AZIMUTH FOR COLLIM’N FOR| LEVEL FOR | AZIMUTH FOR 
| VW. iW, VW, WW, WwW. VW. 
Z, dist. r N. P. D. Z. dist. —— 
| 1 eos Z. dist. Sin Z. dist. 1 cos Z. dist. sin Z. dist. 
d 15 sin N. P. D.|15 sin N. P. D.|15 sin N. P. D. ' 15 sin N. P. D.|15 sin N. P. D.|15 sin N. P. D. 
c ers 4 : 
e vey, | a a) 
25 sub.-polo..| 89 03 0,158 0.0026 0,158 34sub-polo.| 30 03 0.119 0,103 0.060 
24 88 03 0.164 0.0056 0.164 35 29 03 0.116 0.102 0.056 
23 87 03 0.170 0.0088 0.170 36 28 03 0.113 0.100 0.053 
2 86 03 0.178" 0.0109 0.177 37 27 03 0.111 0.099 0.050 
21 85 03 0,186 0.0160 0.185 38 26 03 0.108 0.097 0.047 
20 84 03 0.195 0.0202 0,194 39 25 03 0.106 0.096 0.045 
19 83 03 0,205 0.0248 0,203 40 24 03 0.103 0.095 0.042 
18 82 03 0.216 0.0298 0.214 41 23 03 0.101 0.093 0.040 
Ww 81 03 0,228 0.0354 0.225 42 22 03 0.100 0.092 0,037 
16 80 03 0.242 0.0418 0.238 43 21 03 0.098 0.091 0.035 
15 79 03 0.258 0.0488 0.253 44 20 03 0.096 0.090 0,034 
14 78 03 0,278 0.0571 0.270 45 19 03 0.094 0.089 0.031 
13 77 03 0,296 0.0664 0.289 46 18 03 0.093 0.088 0,029 
2 76 03 0.321 0.0773 0.311 47 17 03 0.091 0.087 0.027 
WL 75 03 0.351 0.0901 0.338 48 16 03 0.089 0.086 0.025 
lo 74 03 0.384 0.105 0.369 49 15 03 0.088 0.085 0,023 
9 73 03 0.426 0.194 0.408 50 14 03 0.087 0.084 0.021 
8 72 03 0.479 0.147 0.456 51 13 03 0.086 0,083 0.019 
: i 71 03 0.547 0.178 0.517 52 12 03 0.085 0.083 0,018 
—_ 70 0,638 0.217 0.599 53 ll 03 0.083 0,082 0.016 
5 69 0.765 0.273 0.698 _ 54 10 03 0.082 0.081 0.014 
5. 59 03 0.765 0.393 0.656 55 9 03 0.081 0,080 0.013 
; Bie 58 03 0.638 0.337 0.541 56 8 03 0.080 0.080 0,011 
re 57 03 0.547 0,297 0.459 57 7 03 0.079 0.079 0.010 
co 56 03 0,479 0.267 0.397 58 6 03 0.078 0.078 0,008 
9 55 03 0.426 0.244 0.349 59 5 03 0.077 0.077 0.007 
10 54 03 0.384 0.225 0.311 || 60 4 03 0.077 0.077 0,005 
un 53 03 0.351 0,210 0.279 61 3 03 0.076 0.076 0.004 
12 52 03 0.321 0.197 0.253 62 2 0,075 0.075 0.003 
13 51 03 0.296 0.186 0.230 63 1 03 0.074 0.075 0.001 
14 50 03 0.278 0.177 0.211 64 0 03 0.074 0.074 0.000 
15 49 03 0.258 0,169 0.194 65 0 57 0.073 0.073 0.001 
16 48 03 0,242 0,162 0.180 66 PORT 0.073 0.073 0.002 
Ww 47 03 0,228 0.155 0.16% 67 2 57 0.072 0.072 0.004 
18 46 03 0.216 0.150 0.155 68 Bist | 0.072 0.072 0.005 
19 45 03 0.205 0.145 0.145 69 ais |) 0.071 0.071 0.006 
20 44 03 0,195 0.140 0.135 70 5 57 0.071 0.070 0.007 
2 43 03 0.186 0.136 0,197 71 6 57 0.070 0.070 0,008 
2 42 03 0.178 @,132 0.119 72 7 &7 0.070 0.069 0.010 
23 4l 03 0.170 0.129 0.112 73 8 57 0.069 0.069 0,111 
24 40 03 0.164 0.125 0.105 4 9 57 |* 0.069 0.068 0.012 
5 39 03 ~ 0.158 0,122 0.099 5 1-57} 0.069 0.068 0.013 
26 38 03 0.152 0.120 0.094 16 ys | 0,068 0.067 0.014 
27 37 03 0,147 0.117 0.088 7 2 57 0.068 0.067 0.015 
28 36 03 0.142 0.115 0.083 78 13 57 0.068 0,066 0.016 
29 35 03 0.137 0.113 0.079 79 14 57 0.068 0.066 0.017 
30 34 03 0.133 0.110 0.073 80 15 57 0.067 0.065 0.019 
3h 33 03 0.129 0.108 0.070 81 16 57 0.067 0.064 0.020 
32 32 03 0.126 0.106 0.067 a2 17 57 0.067 0.064 0.021 
: 31 03 0,122 0.105 6.063 87 18 7 0.087 0.063 0.022 
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TABLE E—Continued, 


COLLIM?N FOR| LEVEL FoR | 4ZIMUTH FOR | COLLIM’N FOR| LEVEL FoR || AZIMUTH FOR 
WW, Ws Vv | WW, WwW, VW, 
N. P. D. Z. dist. ——— N.. FDS _ Z. dist. eae eae a 
1 cos. Z%. dist. | sin Z. dist. 1 cos Z. dist. | sin Z. dist. 
15 sin N. P. D./15 sin N. P. D.|15 sin N. P. D. 15 sin, N.P.D.|15 sin N. P. D.|15 sin N. P. D. 
; 
° uw ° ° u 
84 sub,-polo., 19 57 0.067 0.063 0.023 120 sub.-polo| 55 57 0.077 0.043 0.064 
85 20 57 0,067 0,062 0.024 121 56 57 0.077 . 0.042 0.065 
86 21 57 0.067 0.062 0.025 122 57 57 0,078 0,042 0.067 
87 22 57 0.067 0.061 0,026 123 58 57 0.079 0.041 0.068 
88 23 57 0.067 0.061 0.027 124 59 57 0,080 0.040 0.070 
89 24 57 0,067 0.060 0,028 125 60 57 0,081 0.039 0.071 
90 25 57 0,067 0.060 0.029 126 61 57 0.082 0.039 0.073 
91 26 57 0.067 0.059 0.030 127 62 57 0.083 0.038 0.074 
92 Q7 57 0,067 0.059 0.031 128 63 57 0.084 0.037 0,076 
93 28 57 0. 067 0.058 0.032 129 64 57 0.085 0.036 0.078 
94 29. 57 0.067 0,058 0,033 130 65 57 0.087 0.035 0,079 
95 30 57 0.067 0.057 0,034 131 66 57 . 0.088 0.034 0.081 
96 31 57 0.067 0.057 0.035 132 67 57 0.089 0.034 0.083 
97 : 32 57 0,067 0.056 0,036 133 68 57 0.091 0,033 0.085 
98 33 57 | 0.067 0.056 0.038 134, 69 57 0.092 0.032 0.087 
99 34 57 0.067 0 055 0.039 135 70 57 0.094 0.031 0,089 
100 35. 57 0.068 0.055 0.040 136 71 57 0.096 0.030 0,091 
101 36 57 0.068 0.054 0.041 137 12 oF 0.097 0.029 | 0.093 
102 37 «57 0,068 0.054 0.042 138 73° 57 0.099 0,027 0.096 
103 38 57 0.068 0.053 0.043 139 74 57 0.101 0.026 0.097 
104 39 57 0,069 0.053 0.044 140 Yor ht 0.103 . 0.025 0,101 
105 40 57 0.069 0.052 0.045 141 76 57 0.106 0. 024 0.103 
106 41 57 0.069 © 0.051 0.046 142 Wi 87 0.108 0.023 0.106 
107 42 57 0.070 0.051 0.047 143 78 57 0.111 0.021 0.109 
108 43 57 0,070 0,050 0.049 144 7957 0.113 0.020 0.112 
109 44 57 0.070 0.050 0.050 145 80 57 0.116 0.018 0.115 
110 45 57 0.071 0.049 0.051 146 81 57 0,119 0,017 0.118 
iL 46 57 0,071 0.049 0,052 147 82 57 0,122 0.015 0.121 
112 47 57 0,072 0.048 0.053 148 83 57 0.126 0.013 0,125 
113 48 57 0,072 0.047 * 0.055 149 84 57 0.130 0,011 0,129 
114 49 57 0.073 0.047 0.056 150 85 57 0.133 0.009 0.133 
115 50 57 0.073 0.046 0.057 151 86 57 0.137 0.007 0.137 ~ 
116 : 51 57 0.074 0.046 0.058 152 ; 87 57 0.142 0.005 0.142 
117 62 57 0.074 0.045 6.060 153 88 57 0,147 0,003 0.147 
118 53 57 0.075 0,044 0.061 154 89 57 0.152 0.000 0,152 
119 54 57 0,076 0,044 0.062 
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TABLE F. 


gs HERDER 1 


ht _ ce aptamer sponte sin anendlent in computing the sieiteghaseyeow an station near mouth 
go the tio Grande, deduced from corresponding moon culminations, observed at Greenwich, 
wtiataha School, and Radcliffe observatories, 1853. (C. N. Thom, nines 


Right ascension of moon’s Difference | Right ascension || ~ Right ascension of moon’s Difference| Right ascension 
centre. observed:| of moon’s cen- centre. observed:| of moon’s cen- 


on aie atin Mica Delt —WN.A.| tre observed at Dates é y —N. A. | tre observed at 
ee rnb : f Philadel. High Philadel. High 
| Greenwich ob- | Nautical Alma- School obser- Greenwich ob- | Nautical Alma- School obser- 
| servations. nac. | vatory. | servations. nac. vatory. 
|. he tay ose nm & s hem. 8 1853. hem. 8. hem. 8 S hem. 8 
15 44 14.00 15 4414.78 | —0.73 |oecerseccsnesree]] Oct. 13 23 08 15.62 23 08 16.56 | — 0.94 22 18 43.58 
16 45 08 12 16 45 08.76 0.64 14 23 57 27.51 23 57 28.53 1,02,| asiseesvesssiewso 
17 49.14.20 | 17 4915.01 | 0.81 15 0 44 53.86 0 44 54,80 Dc OBE Mieeae,disae 
18 54 04,71 18 54 05.69. 0.98 16 1 31 32.27 1 31 33.36 1.09 |rcercivecenacees 
| 20 00 25.36 20 00 26.51 1.15 iy) 2 18 16.89 218 17.81 | 0.92). |* 2 28 07.46 
al 03 07.50. 21 03 08.82 1,322 18 3 05 53.28 3 05 54,03 0.75 3 15 59.50 
| 2201 55.78 22 01 57.03 1.25 19 3 54 56.38 3 54 56.86 0.48 405 23.77 
‘22 56 38.39 22 56 39.41 1,02 20 4 45 45.37 4 45 45.58 O21 \scnccicasnscecsee 
0 23 47 49.05 23 47 50.04 IDOE! lie scinvicntaw ainee oe 1 5 58 19.33 5 58 19540 | — 0.07 |. ccccecsscceceee 
| 036 24.88 | 0.36 25.73 0.85 0 46 19.72 4 22 6 32 15.98 6 3215.86 | + 0.12 |recscccrrccsccee 
22. |... 2.23 29.92 1 23 30.03 GUT csivuiesdutein.sial¥ ntniel|lh~ 23 7 26 55.45 7 26 55,23 | + 0.22 depacevcase 
> 23 | 210 04.52 210 05.09 0.57 Kaabnesiawoalh WOM} @ 21 03 14.68 QL OS 15j9O 1} —'1.22 jevacvccddescaces 
gt 2 57 07.07 2 57 07.66 0.59 ane ;e¥S dein 8 22 00 14.81 22 00 15,98 sey A 422 00 26.29 
g | 18 33 26.79 0.11 ae iiasa 9 | 2253.02.20 | 22 53 03.22 1.02 422 53 13.08 
19 37 45.84 0.64 10 23 42 31.11 23 42 31.72 0.61 *23 42 41.18 
20 40 03.21 20 40 04.07 | 0.86 ll 0 29 47.14 0 29 47.74 0.60) [see eee bees eeee 
21:39 01.98 | 21 39 03.06 1.08 12 1 15 56.83 115 57.47 0.64 eS scares 
_ 22 34 18.61 | L630) esac evahisseceves 13 202 00/84 | 2 02 01.52 0.68 |. deena 
23 26 11.40 1,53 23 36 38.50 14 2 48 51.37 2 48 52.10 0.73 19 49 01.40 
0 15 27.89 LBS. iki cet Sdscssceve 15 3 37 08.86 3 37 09.67 OBE, Jaencseuseeccssed 
1 03 03.29 1 03 04.57 1,28 1 12 52.18 16 427 17.41 427 18.31 | 0.90 |rccececebocsvees 
1 49 57,56 1 49 58,79 1,23 Joccciedacessicces 17 519 19.95 | 5 19 20.47 0.52 
2 37 02.74 2 37 03.92 DAS: | wccnwdacseseoua 18 6 12 53.44 6 12 53.80 0.36 
19 18 51.49 19 18 52.07 0.58 19 7 07 14.64 7 07 14.86 0.22 
20 21 37.14 0.67 . a 20 8 OL 31.27 8 01 31.30 0.03 
21 20 55.25 Ls divas aintigasjeialsie Q1 8 54 58.29 8 54 58.53 0.24 
22 16 21.30 | — 0.85 | 22 27 27,06 22 9 47 13,17 9 47 13.58 | — 0.41 
* Radcliffe observatory. 
- 
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TABLE. G. 


Tabulation of results for longitude of astronomical station near mouth of Rio Grande, derived from 
observations made with 46-inch transit (by Troughton & Simms) and with sidereal chronometer 
No. 2440, (Parkinson & Frodsham :) By G.C. Gardner and J. H. Clark, under the direction of 
Major W. H. Emory, Chief Astronomer and Surveyor of United States and Mexican boundary 
survey. 


iy 3 Longitude west of Greenwich, de- Fs 3 x 3 Longitude west of Greenwich, de- FS 3 ‘ 
§ 4 duced from corresponding obser- Sa § E duced from corresponding obser- be 
= a vations made at— EY bs 3 a vations made at— 2 € 
5 3 as 5 a ae 
S E ; : Laas 0s 3 3 ; : RRA he 
ra a Greenwich | Radcliffe | Phila.High| 9 & |: ie = Greenwich | Radeliffe | Phila, High) 3 & 4; 
3 g Observatory,|Observatory,| School Ob-| & 2 » 8 g Observatory.|Observatory.| School Ob- B 2 So 
a S servatory. 3 5 g g servatory. Z| oF 
1853, 6h. 28m. 6h. 28m. 6h. 28m. 1853, 6h, 28m. 6h. 28m. 6h. 28m. 
& & 8 & s. 8 s 8. 
Aug. 12] Istcresse 35.04 J eccevecccsceleccces eevee 35.04 Oct. 10.) Asters 4056) |aiecsecvessee 40,56 
13 A000 |rvcccrcaveneleverdeadccos 40.00 12 Q4.11 | ovveescceese 24,96 74.03 
15 B5.D1  leccsccecevveleess cece eves 35.91 13 20,87 eevanvecvses 28,00 716.87 
16 ‘ 39.85 © [eves vevvsevelesevaeencees 39,85 17 | Rdeoeenes 25,89 | scacevveees 34.37 * 94.63 
17 29.28 leveveccevvcelssercovenens 29,28 18 20,69) © [eivene evens 24.09 68,87 
18 | Qdiseveee 20,69  |occecccesevslsvesserenens 20.69 19 QALEB © [veces ecneen 27.56 79.98 
19 22,93 |eavevevecves 33,62 89.57 20 42.03 | casecccvcee 42.03 
20 V4,71 — Jevesvccccccelens eecevees 14.71 Q1 AL.Q5 | lence vevsinve 41.25 
21 QT.QT — lancovccevees 35,90 99.07 Nov, 7] Astu.eoee 36,94 sUerevesveve 36.94 
22 QT.QQ —anavevceeveslevvsecvevess 27,22 8 34,05 34.53 68.58 
23 B3.54 — [avevcevevveelecsecerscene 33.54 9 32.15 30.50 62,65 
24 B2,1O Jaceeccevevsclecccsedvencs 32,10 10 26.23 31,07 57,30 
Sept. 12 | Astecesere BO2B  Jovcceveceveelnscnsvoececs 30.23 ll 23,82 |esecvecvens 23.32 
13 30.48 fesse revenees 30.60 91.68 12 84.55. aeccescceees 34,55 
14 37,08 See eee weeelens seen anes 37.08 13 35,98). |eosevevcecs 35.93 
15 37,19 |saccvveevenelennssesevves 37,19 14| Ist & 2d. 33.60 30.44 64,04 
16 BO 72 |ivecewenesnnn 23,86 78,44 15 | QWdoveceee 2B AL live civesecieves 28.41 
LF Qdedecoeetal|  2ALGOMM etnenircora bel eiceiele a tai tummeaz00 18 SAAT WN laaia' ove dare 28.67 
18 29189 |asevceevens 36.03 101.75 21 29.45 léeews ovvner 29,45 
Oct. 9 | Istsrcoee BBiBG  favececesarselecceecsaceee 38,86 22 26.91 Irececsseeveslececensvenes 26.91 
Sum of ‘ Adopted values of the observations for each night”? 1951.78 
Number of observations giving to each its value*...csssesseees i rai 
hem. 8 
Longitude of astronomical station near mouth of Rio Grande, west of Greenwich Observatory.....+sseescerececseeeeeesveeecvess == 6 28 30.48 
PYODADIO EITLOL. occa cSae sesiccsceicecwesesiionceu/zentacseevessncesees: =a) | SfeulUankh 


Novre.—Radcliffe Observatory is 5m. 02s.60 west of Greenwich, (Rad. Observations, vol. XIV, page IX;) High School Observatory, Philadelphia, is 
5h. 00m. 378.56 west of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich Observatory, 
the above differences of longitudes have been applied. 


* In the column, “Adopted values of the observations for each night,” the results have been obtained by giving double weight to the High School 
observations, on account of its relative distance from mouth of Rio Grande, and equal weight to Radcliffe and Greenwich observations, 


LONGITUDE. 223 
t fetion of pa error of the final result for longitude of astronomical station near mouth 
Pg eee ee of the Rio Grande. 
«RESULTS FROM GREENWICH OBSERVATIONS. 
PES oppcted seers inal longitude = 6h. 28m. 308.48.) 
Date. | Each result.| A (final re- Az Date. | Bach result.) A (final re-]| - A 
sult — each | sult — each 
result.) 4 result.) 

1853. 8. 8 & 1853. s. s s. 
Aug, 12 35.04 4,56 20.79 || Oct. 10 40.56 10.08 101.61 
13 40.00 9.52 90.63 12 24.11 6.37 40.57 
" 15 35,91 5.43 29.48 13 20.87 9.61 92.35 
16 | 39.85 | 9.37 87.73 7 25.89 4.59 | 21,07 
Ww 29.28 1.20 1.44 18 20.69 9.79 95.84 
18 20.69 9.79 95.84 19 24.86 5.62 31.58 
19 22.33 8.15 66.42 20 42.03 11,55 133.40 
20 14.71 15.77 248.69 a1 41,25 10.77 116.00 
a1 97.27 3.21 10.30 || Nov. 7 36.94 6.46 41.73 
22 27.22 3.26 10.63 8 34.05 3.57 12.74 
23 33.54 3.06 9.36 9 92.15 1.67 2.79 
a4 32.10 1.62 2.62 10 26.23 4.25 18.06 
Sept. 12 30,23 0.25 0.06 u 23.32 7.16 51.26 
13 30,48 0.00 0.00 || 12 34.55 4.07 16.56 
4 37.08 6.60 43.56 || 13 35.93 5.45 29.80 
pts) (87.19 6.71 46.02 14 33.60 3.12 9.73 
16 30,72 0.24 0.06 15 28.41 2,07 4.28 
Ww 24.60 5.88 34.57 18 28,67 1.81 3.28 
18 29,69 > 0.79 0.62 1 29,45 1.03 1.06 

Oct. 9 


38.86 8.38 70.22 22 26.91 3.57 12.74 


| ¥, RESULTS FROM PHILADELPAIA HIGH SCHOOL OBSERVATIONS. 
(Final longitude = 6h. 28m. 393.48.) 


Date. ‘Each result.) A (final re- Az 


1853. ra 
Oct. 12 , i 30.47 


15.13 
40.8 


3, RESULTS FROM RADCLIFFE OBSERVATIONS. 
(Final longitude = 6h. 28m. 308.48.) 


Date. |Each result.| A (finalre-| A 


sult— each 
result.) 
8. & fs 1853, a. Ss. Ss. 
34.53 | 4,05 16.40 Noy. 10 31.07 0.59 0.35 


30,50 0.02 0.00 4 30.44 0,04 0,00 
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TABLE H. 


Tabulation of results for longitude of astronomical station near mouth of Rio.Grande, derived from 
observations made with 46-inch transit, (by Troughton & Simms,) and with sidereal chronometer 
No. 2440, (by Parkinson & Frodsham) by G. C. Gardner and J. H. Clark, under the direction 
of Major W. H. Emory, Chief Astronomer and Surveyor of United States and Mexican boundary 
survey. 


MOON’S FIRST LIMB. MOON’S SECOND LIMB. 
os o 
g Longitude west of Greenwich, deduced from = 8 g Longitude west of Greenwich, deduced from 3 : 
3 corresponding observations made at— 2 3 3 corresponding observations made at— z & 
: 2: : 28 
s Greenwich | Radcliffe Ob-| Philadelphia 3 E 8 Greenwich | Radcliffe Ob-| Philadelphia 4 2 
3 Observatory. | servatory. | High School Ob- = 5) Bf 8 Qbservatory. | servatory. | High School Ob- a8 FF 
S servatory. z sid ie servatory. 3 aa 
1853. hem, & hm & he mM 3 Ss, 1853. hom & hum 8 he mS 8. 
August 12 6 28 35.04 |. eve ceadloveuna sees ceases 35.04 Aug, 18 6 RB 20.69 [isrcccesorsnvslovcececcrsescece 20.69 
13 6 28 40.00 |, vene on sunehaicnee 40.00 19 GRE QIGT [ice diecae aieew 6 28 33,62 89.57 
15 6 28 35.91 |. Seeeen snes cannes 35.91 20 GQ IATL [acareccccccseslovsvcevvvcnscvns 14,71 
16 6 28 39.85 |. chewumsogeinainne 39.85 21 6 BB QTD [acedcevccensnn © 28 35.90 99.07 
17 6 28 29,28 seneeeeeeee sees 29.28 22 BRB 27.22 [reser cveenicne| event seer vecvec 27.22 
Sept. 12 6 28 30.23 |... daneomesisinieadiees 30.23 23 6 2B 33.54 |.veceeccnerencleceees seveve 33.54 
13 6 28 30,48 6 28 30,60 91,68 24 GiQS SQ1O | rvrcrccccccder/easinve seeeee see 32,10 
14 6 28 37.08 seeveeengeseeees 37,08 Sept. 17 © 2B 24.60 Jrcacevsccescvs|eesveesvesssvece 24.60 
15 6 28 37.19 seee teeeareasens 37,19 18 6 28 29.69 6 28 36.03 101,75 
16 6 28 30.72 6 28 23.86 78.44 Oct. 17 6 28 25.89 [rrceeceeee seus 6 28 34.37 94.63 
October 9 6 28 38,86 socnar contquaces 38.86 18 G28. 20.69 fives css waves 6 28 24,09 68,87 
10 6 28 40.56 sane eeeene es sees 40.56 19 BrQ8 24.86 |lieadivcesvenvee 6 28 27.56 79.98 
12 6 28 24,11 6 28 24.96 74.03 20 © 2B A4Q.03 |rrcreecece cenle geeveeceeernes 42.03 
13 6 28 20.87 6 28 28.00 716.87 Q1 Cie et BE eeacing nic eoseaece sonece 41.25 
Nov. 7 | 6 28 36.94 |.rcccowesevder 36.94 Nov. 14 6 28 33.60 | 6 2B 30.44 |osseee eves ceeees 64.04 
8 6 28 34.05 6 28 34,53 68.58 15 6G 2B BS.41 | rrcecvvccecnccloevsesvececesees 28,41 
9 6 28 32.15 6 28 30.50 62.65 18 6 2B 2B.67 |. .cregeceevsee|paveesceveseeves 28.67 
10 6 28 26.23 6 28 31,07 57.30 Qt 6 2B 29.45 |. ccc cave cneelenccveescnnccese 29.45 
11 6 2B 23.32 Jan crveeeneene 23,32 22 6 28 26.91 Riles w'sicaulsatinare ie ta, erechaaa 
12 6 2B S455 jovcccccweveces 34.55 
MS) | GIS 185-88 Wotan nion wale 35.93 |! 
14 6 28 33,60 G QB BD.44  [rcscvereeecncees 64.04 
Sum of adopted values of the observations foreach night, 1068,33 ae Sum of adopted values of the observations foreach night, 947.49 
No. of observations giving to each its value*...... sen: ee : No. of observations giving to each its value*.....+seseee 3 
hh, ms. 8. hm & 


Resulting longitudes from observations on moon’s Ist limb... = 6 28 31,42  Meanlongitude.....ssscsesceseesceeseeresesensee senses == 6 28 30.52 
DO, vssntcchitel vathO rvcerneveaseecG@ sessed Lob... == 625 29061 


Longitude of astronomical station near mouth of Rio Grande, west of Greenwich Observatory...) +...) +++ serene seeeee == Gh. Wm, 305.52 


Nore.—Radcliffe Observatory is 5m. 02s.60 west of Greenwich, (Rad. Observations, vol. XTV, page IX.) High School Observatory, Philadelphia, 
is.5h. 00m. 375.56 west of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich observa- 
tions, the above differences of longitudes have been applied. 

* In the column “ Adopted values of the observations for each night,” the results have been obtained by giving double weight to the High School 
observations, on account ofits relative distance from the mouth of the Rio Grande, and equal weight to Radcliffe and Greenwich observations. 


. 
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Tabulation of results for longitude of astronomical station near mouth of Rio Grande, derived from 
observations made with 46-inch transit, (by Troughton & Simms,) and with sidereal chronometer 
No. 2440, (by Parkinson & Frodsham:) By G. C. Gardner and J. H. Clark, under the direc- 
tion of Major W. H. Emory, Chief Astronomer and Surveyor of United States and Mexican 
boundary survey. (C. N. Thom, computer.) 


Sept. 


UStueeeere 


Qd..seeces 


[Stor verses 


6 28 24.60 


Longitude west of Greenwich, de- 
duced from corresponding obser- 
vations made at— 


Radcliffe 
Observatory. 


Phila. High 
School Ob- 
servatory. 


hem, & 
eeeeecsvecee 
svesiavene 


tees ne teens 


6 28 33.62 
6 28 35.90 


fee seeaeweeee 


6 28 30.60 
6 28 23.86 
6 28 36.03 


Se eeee teetee 


6 28 24.96 


6 28 30.48 


6 28 29.69 |.. 
6 28 38.86. 


seep ee en eens 


ween eeereees 


Sum of “Adopted values of the observations for each night,” 1306.95 


observations for each 


Adopted values of the 
night. 


24.60 
101.75 
38.86 
49,92 


Date of observation. 


1853. 


Oct. 


Noy. 


13 


3 Longitude west of Greenwich, de- FI 3 
£ duced from corresponding obser- ne 
a vations made at— 2 & 
= 22 
& eg 
rs Greenwich | Radcliffe | Phila. High ZEs 
FI Observatory.|Observatory.| School Ob- Bz = 
g servatory. i or 
hem. 8 hem &. 8. 
Istieecees seveeceuscue! 6 25 20.00 56.00 
ou|ltestes pe eee] G20 04,07 68.74 
6 28 20/69 |....0 eee] 6 28 24.09 68.87 
G 2B 42.03 |... ese eceeceleveeesveeene 42.03 
[Steen cecsfesecscccssse| 6 28 34.53 | cscevecceese 34.53 
6 28 32.15 | 6 28 30.50 |...... cence 62.65 
6 28 26.23 | 6 28 31.07 |....seseeee 57.30 
ifs DN as doniecaae|saseunecetes 23.32 
6 2B 35.93 |. ce ccccenee|cccvcevceeee 35.93 
Ist & 2d.| 6 28 33.60 | 6 28 30.44 |... ee eeeene 64.04 
QA. weceee| 6 2B 28.67 |renesevecees|seavacscsens 28.67 
628: 29545: |. jeccenmvece|covses deinen 29.45 
= = 30.38 


Number of observations giving to each its value*......+00+- 


Longituie of astronomical station near mouth of Rio Grande, west of Greenwich Observatory. eae Stee aeraea aera aioe helena Oe SONI: BOSSE 


Nore.—Radeliffe Observatory is 5m. 02s.60 west of Greenwich, (Rad. Observations, vol. XIV, page IX ;) High School Observatory, Philadelphia, 
is 5k. 00m. 378.56 west of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich Observa- 
tory, the above differences of longitudes have been applied. 


* In the column, “Adopted values of the observations for each night,” the results have been obtained by giving double weight to the High School 
observations, an account of its relative distance from the mouth of Rio Grande, and equal weight to Radcliffe and Greenwich observations, 


. 
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TABLE K. 


Tabulation of results for longitude of astronomical station near mouth of Rio Grande, derived from 
observations made with 46-inch transit, (by Troughton & Simms,) and with sidereal chronometer 
No. 2440, (by Parkinson & Frodsham:) By G. CO. Gardner and J. H. Clark, under the direc- 
tion of Major W. H. Emory, Chief Astronomer and Surveyor of the United States and Mexican 
boundary survey. (OC. N. Thom, computer.) 


MOON’S FIRST LIMB. MOON’S SECOND LIMB. 
: on s og 
5 Longitude west of Greenwich, deduced from 3 3 8 Longitude west of Greenwich, deduced from 3 3 
3 corresponding observations made at— 2 § 2 corresponding observations made at— g & 
3 Ee) $ ad 
B ie) BZ i) 
ie Greenwich | Radcliffe Ob-| Philadelphia 4 a Greenwich | Radcliffe Ob-| Philadelphia Ee 
és Observatory. | servatory. | High School Ob- é 5 BS 3 Observatory. | servatory. | High School Ob- z 5 2 
g servatory. | 2a g servatory. 1 a2 
1853. hem, 8 hem 8. hem. & S. 1853. hem & hm & hm, 8 s. 
August 13 6 28 40.00 6 28 00.00 6 28 00.00 40,00 Aug. 18 6 28 20.69 6 28 00.00 6 28 00.00 20.69 
17 6 28 29.28 |.......ccvccccleccervceeeeesens 29,28 19) |icieceldctivinisieis oni wwe’ 8/0) a slainivin 6 28 33,62 67.24 
Sept. 13 6 28 30.48 |...cccceneeeee 6 28 30.60 91.68 D1 |||, sawrae Nacho atelsll'wotslp. beloecvaeines 6 28 35.90 71.80 
16 6 28 30.72 |.....s0sveeces 6 28 23,86 78,44 23 6°28 33.54 |... secccceses 33,54 
October 9 6 2B 38.86 |.cccsssecncvec|sceecseceees oe 38,86 24 6 2B 32.10 | rcvcceceves|eoseceveve eevee 32.10 
AD avetaterstcivste ers’ateie'| eialelu wie’s slew spwiaie 6 28 24.96 49.92 Sept. 17 6 2B 24.60 |. cccccceceeleaesvaveceeveees 24,60 
1B) | carsiinaiasiasesisinliesiieioseeussinse 6 28 28.00 56.00 18 6 28 29.69 6 28 36.03 101.75 
Nov. B |eccevesesevees| 6 28 34.53 Jesse vcevereusece 34,53 Oct. 17 |reresesecccoee 6 28 34.37 68.74 
9 6 28 32.15 6 2B 30.50 |.scecveceesccees 62.65 18 6 28 20.69 6 28 24.09 68.87 
10 6 28 26.23 6 2B 31.07 |..cecccececeeeee| | 57.30 TQ Jacadelccesssunialaevsseues sieves 6 28 27.56 55,12 
ll 6 2B 23.32 |. .rrcccesences|svarsccncceeeses 23,32 20 6 2B 42,03 |.rcceccecseveelers vovevicae 42,03 
13 6 2B 35.93 |.ccscccccsscec|seeesvensucenens 35.93 Nov. 14 6 28 33.60 6 28 30.44 |...» 64.04 
14 6 28 33.60 6 28 30.44 |.reevccesesenves 64,04 18 6 28 28.67 |... ececesevessleves 28.67 
: 21 6 28 29.45 [rsareccccveves|ensccccceveeses 29.45 
Sum of adopted values of the observations for each night, 661.95 Stns Sum of adopted values of the observations for each night, 708.64 
Number of observations giving to each its yalue* ..+... 22 ‘ Number of observations giving to each its value*...... 23 ae 
him. & hem 8 


Mean longitude from observations on moon’s Ist limb..... =6 28 30.09 Mean longitude from observations on moon’s Ist and 2d limbs =6 28 30.45 
DOhecrses vvemssssd0reesse odcrrevaceed HMDicens) == 6) 28) 30-81 : 


hem. 8, 
Longitude of astronomical station near the mouth of the Rio Grande west of Greenwich ODServatOry..csecsscssecscncnsssssecesene = 6 28 30.45 


Norr.—Radeliffe Observatory is 5m. 02.60s. west of Greenwich, (Radcliffe Observations, vol. XIV, page IX.) High School Observatory, Philadel- 
phia, is 5h. 00m. 37.56s. west of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich ob- 
servations, the above differences of longitudes have been applied. 


* In the column “ Adopted values of the observations for each night,” the results have been obtained by giving double weight to the High School 
observations on account ofits relative distance from the mouth of the Rio Grande, and equal weight to the Radcliffe and Greenwich observations, 


. 
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Tabulation of results for the latitude of astronomical station at Frontera, Texas, derived from 
observations made with the zenith telescope No. 4, on twenty-four pairs of stars: By Major W. 
H. Emory, Chief Astronomer and Surveyor of United States and Mexican boundary survey. 


1st pair. 4th pair. 5th pair. 6th pair. 7th pair. 
Date. B. A.C. B. A.C. B. A.C. B, A.C. B.A. C. B. A.C. 
2194 8. 2472 8. 2605 S. 2788 8. 2818 8. 
2270 N. 2504 N. 2504 N. 2691 N. 2798 N. 2855 N. 
or Nu " tp! uw | tie u" UY “ | Bit “ 
1852, March 23,,....scceceeees|sccececsreeecees|secescecsusneeaslansrceneecceuees 31 48 45.44 31 48 39.20 31 48 47.48 31 48 45.62 
Qh ic cece cece nece|tree sees rereerer seseeneees ceeees 31 48 41.45 31 48 51.55 31 48 43.67 31 48 48,23 31 48 43.56 
Bcc tok chase avenlacaussivantiedece sr at 48°44.19 B31 48 40.03 ce ree eeereeeeeee) 31 48 37.33 31 48 49 27 31 48 44.01 
QB. ccsinvsccccudece|ccescuveucsccseslececensccoueses 31 48 38.80 31 48 47.83 leceeeesessueenes 31 48 49 OL 31 48 44.01 
Qe cavien senna 31 48 42.63 31 48 46.35 31 48 41.18 31 48 50.31 | 31 48 38.79 31 48 49.33 31 48 44 20 
>). Seed ee ee ee tee 31 48 43.93 31 48 47.86 31 48 38.77 31 48 49.76 | 31 48 43.12 
Miscascacatsaccachscvsrnsassnoseot| Gl 484444 1 o, weisien cn eines Re Gdvaemaneinicels apess seusiccieees 31 48 48 56 | 31 48 45.23 
1 
Latitude by amean ofeach pair.) 31 48 42.63 BL 48 44.99 31 48 41.08 31 48 48,60 31 48 45,55 31 48 48.81 31 48 44.25 
Corrections for declination..... 0.00 0.00 + 1.20 0.00 + 0.69 — 3.28 — 1.00 
— | 
ij 
Corrected latitude ......++.+- 31 48 42.63 31 48 44.99 | 31 48 42.28 31 48 48.60 | 31 48 46.24 31 48 45.53 31 48 43,25 
| a ' | ‘+ rr Sea. 4 
TABLE VII—Continued. 
8th pair. 9th pair. 10th pair. 11th pair. 12th pair. 13th pair. 14th pair. 
Date. B. A.C, B.A. C. B. A.C. B. A.C. B. A.C. B. A. C. Bi. Ay 
2952 8. 3109 S. 3181 S. 3201 8. 3201 8. 3355 8. 3409 S. 
2912 N. 3033 N. 3131 N. 3252 N. 3261 N. 3399 N. 3427 N. 
e ‘ u oe ’ “ _ arg! “ ° i u ° t “ ° ‘ a“ ° "4 “ 
1852, March 23......ssseeeeeer 31 48 50.75 31 48 44,97 31 48 34.71 31 48 45 88 31 48 49,25 SL 48 46.75 |oececcccewcrcees 
DPTAGVAQUBH lo ceciecaeicans seaslevesss she) casao|resevccnasnenanis muviaaeviaweicverelcese siseese celann sr} senna ses caine 
31 48 48.87 31 48 42.01 31 48 40.26 BL 48 43.12 31 48 42.88 31 48 48.25 31 48 48.33 
31 48 48,93 31 48 46,18 31 48 41,27 831 48 46.26 | 31 48 44,41 31 48 47,64 31 48 48.20 
31 4850,09 | 3148 43.94 | 31 4842.01 | 3148 46.81 31. 48. 44.94 | 31 48 50.31 |oscsee sees eeeeee 
WGicvaskaclens snes 31 48 49.93 31 48 44.70 B1 4B 42.64 [rccccccccccaccae sevcressensrcceleceveteeareeseer|seeattanan sarees 
WO cls sisicsteieves|) oF 404646 31 48 44.45 31 48 41.37 31 48 46.14 | 31 48 47,21 31 48 47,19 31 48 49.68 
Latitude bya meanof each pair.| 31 48 49.56 31 48 44.37 31 48 40.38 31 48 45.64 | 31 48 45.74 31 48 48.03 31 48 48.74 
Corrections for declination..... — 3.11 + 1.27 + 1.56 — 1.86 | — 2.86 — 3.91 = 1,21 
Oorrected latitude........00055| 31 48 46.45 31 48 45.64 31 48 41,94 31 48 43.78 31 48 42.88 31 48 44,12 31 48 47.53 
TABLE VII[—Continued. 
2A ————— Ake pace eke Nie aes = 
. | 
15th pair. 16th pair. 17th pair. 18th pair. 19th pair. 20th pair. Qist pair. 22d pair. 
Weeees eR : es = = 
Date. B.A. C. B.A. C. B. A. C. B. A.C. B.A.C. | B.AC. B. A. C. B, A. C. 
3671 8. 3710 8. 3842 8. 3915 8. | 3990s. | 40148. 4014 8. 4066 S 
3584 N. 3736 N. 3781 N. 3952 N. 3973 N. 4026 N. 4028 N. 4126 N. 
wee ee ==: 
i uw ° i uw ° t u ° 7 " ° t “ ° i au" oe y u“ Dag n 
1852, March 23...cceseeesseeer BL 48 42.88 |..eeceeeeeeees| 31 48 45.40 | 31 48 45.28 B31 48 45.81 | 31 48 45.73 | 31 48 43.36 
31 48 43.03 | 31 48 39,15 | 31 48 42.27} 31 48 45.28 81 48 45.39 | 31 48 47.69 | 31 48 48.38 
81 48 43.78 | 91 48 41.70 | 31 48 43.73 | 31 48 44.49 B31 48 44.88 | 31 48 45.92} 31 48 45.82 
81 48 44,87 | 31 48 40.77 | 31 48 45.56 | 31 48 46.58 31 48 45.30 | 31 48 48.59 | 31 48 48.74 | .eosscecceee 
B1 48 43,00 | 31 48 42.26 |..seeeeeeesees| SL 48 44.99 | 31 48 47.37 | 31 48 48.07! 31 48 50.56 
Latitude bya mean ofeach pair| 31 48 43.83 | 31 48 41.15 | 31 48 43.84 | 31 48 45.41 31 48 45.27 | 31 48 47.06 | 31 48 46.87 | 31 48 50.56 
Oerrections for declination..... — 0,12 + 2.69 — 0,33 0.00 — 1.61 — 2.22 — 2.95 — 1.25 
Corrected latitude...... ...++-| 3148 43.7£ | 31 48 43,84) 31 48 43,51 | 91 48 45.41 | 31 48 43.66 | 31 48 44,84) 31 48 43.92 | 31 48 49.31 
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Date. 


1852, March 23,....seeeseeseer 


peace ones 


ee eeee 


Sony 


Pa eee eneees 


Latitude by a mean of each pair. 
Corrections for declination..... 


Corrected latitude ...sseessees 
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TABLE VIII—Continued. 


uN 


23d pair. 24th pair. 
B. A.C. B. A.C. 
4141 8. 4212 8. 
4188 N, 4258 N. 
eer he mae one OH 
31 48 44.50 | 31 48 40.80 
31 48 44.50 | 31 48 40.80 
+ 1.70 — 1.86 
31 48 46.20 | 31 48 38,94 


Results for lati- 
tude by amean 
of each night, 
(declin’s | cor- 


rected.) 


oie we 
31 48 43,69 


31 48 45.47 
31 48 43,31 
31 48 44,24 
31 48 44,78 
31 48 44.76 
31 48 44,67 


| Ist result. 
| 


Lat. by a mean 
of all the pairs, 
(declin’s cor- 

| rected.) 


31 48 44,60 


2d result, 


Lat. by a mean 
of all the ob- 
servations, (de- 
clinations cor- 
rected.) 


31 48 44,56 


3d result. 


Lat. by a mean of 


results for each 
night, (declina- 
tions corrected.) 


31 48 44,42 


Final result. 


Mean of Ist, 
2d, and 3d 
results. 


31 48 44.53 


Latitude of astronomical station at Frontera, Texas, = 31° 48/ 44!/.53, 


TABLE IX 


ae 


Corrections to be applied to the results for latitude of astronomical station at Frontera, Texas, in 
order to introduce the.elements of the stars as observed at the Washington Observatory, in 1852 


and 1853. 
i} 
5 a DECLINATIONS. Rg £ . DEOLINATIONS, 
2|. 8 een g 
a $ 63 a S 
ny m ic} hy pa a 
° Sw 4 ° o Fst ° i - 
5 2 B, A.C.  |Washington Ob- q ZS B 2 B. A.C. |Washington Ob- 
5 q servatory cata- é g 5 4 q servatory cata- 
i" 3 Jo a : 
| 2 Tease Bey Scale hae 
° au hd fi Se ° tou ° gw 
1 2194 QE UG DTD! viacwccceronsscelecuvelaenievelteeevsleusael| Lo 3355 21 52 37,10 Q1 52 32.91 
2270 38 15 10.2 oeenee caravsleovecseceecs 3399 41 46 05,1 41 46 01.47 
2 2444 Ly BBL!) (!ewayceiniaivsisla'eonie Seislsialalsiels'vive|ivinege  ntebstatel ity AM 3409 30 2137.5 30 21 42.02 
2341 51 40 15.9 |..ovee ence eee eens 3427 33 22 15.4 33 22 08.45 
3 2469 28 13 14.8 28 13 13,23 — 1.57 15 3671 23 58 20.1 23 58 19.01 
2504 | 3592 41.4 | 359245,38 | + 3.98 | + 1.20 3584 | 39 4126.0 | 39 41 26.85 
4 2472 DSS USD |. cvisweewiven esiilann cie/eoebienlnl wesw eeeeinbsie'l|/ meLGl 3710 28 45 53.2 28 45 52.17 
2504 B5 QW ALA | recssierecnvieneeee|soeneeeceene 3736 34 49 57.6 34 50 04,01 
5 2605 19 42 13.3 19 42 15,82 + 2,52 17 3842 23 54 44.6 23 54 44,11 
2691 43 41 09.0 43 41 07.85 — 1,15 + 0.69 3781 39 40 30.1 39 40 29,93 
6 2788 Q1 13 04.8 21 13 00.04 — 4.76 18 3915 19 14 07.4 |evesecececvccees 
2798 42 28 59.8 42 28 58.00 -— 1.80 | — 3,28 3952 44 27 23.9 |evsecnevccsecees 
ui 2818 25 01 17.5 25 01 23,85 + 6.35 19 3990 21 03 10.7 21 03 08,32 
2855 38 31 42,2 38 31 33,85 — 8.35 — 1,00 3973 42 33 18.6 42 33 17,75 
8 2952 31 14 16,0 31 14 13,21 — 279 20 4014 16 16 27.6 16 16 22.96 
2912 32 28 07.5 32 28 04,07 — 3.43 — 3.11 4026 47 18 42,1 47 18 42,30 
9 3109 30 15 09.4 30 15 13,90 + 450 21 4014 16 16 27.6 16 16 22,96 
3033 33 29 02.8 33 29 00.84 — 1,96 + 1,27 4028 47 18 17.6 47 18 16.34 
10 3181 19 43 16.7 19 43 21,36 + 4.66 . 22 4066 22 17 43.8 22 17 41.73 
3131 43 49 57.8 43 49 56,25 — 1,55 + 1,56 4126 4129 46.1 | 41 29 45.67 
aby 3201 26 33 36.2 26 33 33.46 — 2.74 23 4141 23 52 08.2 23 52 07.81 
3252 37 08 55.7 37 08 54.73 — 0.97 — 1.86 4188 39 51 02.6 39 51 06,39 
12 3201 26 33 36.2 26 33 33.46 — 2.74. 24 4212 21 43 43.3 21 43 39,31 
3261 37 03 39,3 37 03 36.32 — 2,98 | — 2.86 4258 4) 42 03.4 41 42 03.67 
* The reference on page 193 to table [Xa should be VILE. 
\ 
ny : 
pe 


. 
seen ee reseee 


+ 


4 differ’ce, or error 
for correction. 


3 

o 

5 

& 

a wat 

4,19 

3.63 Bs oe! 

4,52 

6.95 i alae 

1.09 

0.85 = Osa 

1.03 

6.41 + 2.69 

0.49 

0.17 = 07ss 

2.38 

0.85 ante 

4.64 

0.20 — 2.2 

4.64 

1.26 — 2.95 

2.07 

0.43 — 1.95 

0.39 

3.79 + L708 

3.99 

0.27) — 1.86 
e 
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Result of observations on the prime vertical for latitude: By Lieut. A. W. Whipple, at Presidio 
de San Liceario. 


Star observed. 


Jan, 29} @ Geminorumi........ 


1768 Aurig®....... 


Feb. 


3 | BGeminorum........], 


Result from each|Res’lt from mean. 


observation. 


Sd oe 
31 35 13.80 
11,28 
2.2 


10 54 
12.09 


11.87 
09.35 
10.68 


12.55 
13,96 
14,90 


of wires, 


ee ee 


31 35 12,62 


10.63 


Date. 


1851, 
Feb, 3 


Feb. 4 


TABLE XI. 


2082 Aurige@........ 


1768 Aurige .. 


1768 Aurige ....... 


2340 Geminorum.... 


Star observed, 


ma Te Mina 


weeeee 


of wires. 


ol ay / 


81 35 12,73 
13.67 
13,90 


12,49 
13.55 


12 93 


11,20 
10.96 


10,71 


17.39 
14,14 
13,95 


31 35 13,43 = 


12,99 


10.96 


15,18 


Result from salsa from mean| Final result. 
observation, 


31 35 12.616 


Lat. of Presidio de San Elceario.. 


Tabulation of results for the latitude of astronomical station on the Rio Grande, near the mouth of 
the canon, derived from observations made with zenith telescope No. 4, on twenty-one pairs of 
stars: By Major W. H. Emory, Chief Astronomer and Surveyor of Baise States and Mexican 


boundary survey. 
1st pair. 2d pair. 3d pair. 4th pair. 5th pair. 6th pair, 7th pair. 
| | 
Date. BA. Oo. B.A. C. B. A.C. B.A. CG, B. A.C, B.A. C. B. A.C. 
4594 8. 4706 8. 4810 8. 4873 8. 5048 8, 5223 8. 5234 8, 
4627 N. 4747 N, 4783 N. i 4841 N. 4958 N. 5092 N. 5287 N. 
oy; W oe 7 us s-Jad y ai Dad Mt o 7 W eo; w 
1852, Tune 24....s.eeeceeeene.| SL 02 20,04 31 02 26.01 31 02 27.73 31 02 28, 16 31 02 31.35 31 02 23.79 31 02 28.00 
sees} 31 02 30,20 31 02 28.49 31 02 26.49 31 02 27,37 31 02 31.26 31 02 21,76 31 02 24,00 
WB evvovscevcccescre|severecusevcesas SL 0222.10 | ccccccscesseeee| 31 02 30,45 BU CE RAED Hica anne Soaete eeeeeles wsecenveas eves 
sna nd ——e ————— i aoe 
Latitude by a mean ofeach pair.) 31°02 25,12 31 62 25.53 31 02 27.11 31 02 28.66 31 02 28,60 31 02 22.78 31 02 26,00 
Corrections for declinations.... — 253 — 0,37 0.00 +- 1.02 — 3,93 0,00 0.00 
Corrected latitude...........0.| 31 02 22.59 31 02 25.16 31 02 27.11 31 02 29.68 31 02 24.67 31 02 22.78 31 02 26.00 
+ TABLE XI—Continued. 
8th pair. 10th pair. 11th pair. 12th pair. 13th pair, Mth pair, 
Date. B.A. C. B.A. OC B.A. 0. B.A. C. B.A.O. B.A, C, 
5541 8. 5732 8 5828 8, 5841 8 5860 8. 5962 8, 
5473 N, 5706 N. 5895 N, 5795 N 5886 N. 5927 N. 
o 7 u °o 4 ” oy u" Cay, 4" oy 7] °; u“ 
Bee, MUO VAs. c tec nease cscs Seeessveusevecce| GL OBR SS |rececnessaseverslecsece eee cere eens sees 
OB ncn ey aes 31 02 29.16 BL 02 QB.85 Jecccsvssccescves| 31 02 29,28 31 02 96.96 31 02 27.10 
WO ccossivicncdxswars|scesenvecsicesecs| OL 0296.93" [ieeene eesecvecvc(veccccecesevsacs| OL 02 27,17 31 02 25.62 31 02 27.54 
Latitude by a mean of each pair. 31 02 28.85 31 02 27.53 31 02 28,23 31 02 26.29 31 02 27,32 
Corrections fordeclinations..,. 0.00 0.00 +- 0,32 + 0.05 0.00 
Corrected latitude.......seeee+ 31 0228.85 | 31 0297.53 | 310228.55 | 31 0296.94 | 31 02 97,99 
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TABLE XI—Continued. 


15th pair. 16th pair. 17th pair. 18th pair. 19th pair. 20th pair. 
Date. B. A. C. B. A. C. B. A.C. B. A.C. B. A.C. B. A.C. 
5962 S. 6147S. 6241 S. 6322 8. 6341 8, 6453 S. 
5980 N. 6178 N. 6349 N. 6355 N. 6355 N. 6290 N. 
: EN! W aiid A “ nay " EY fi W og w” oy, n” 
1852, June Q4..seecerecseveres 31 02 28.02 31 02 27.92 Bl 02 27.99 | aaceccsacevecsvenelsvccccteceeccnsess 31 02 28.98 
Oe cic wiae es ae 31 02 27,32 31 02 28,91 ocslewe.vsbilasiaevee 31 02 23.42 31 02 22.59 31 02 26.73 
OB a ghsiaeteseietsiae civ 31 02 26.70 31 02 26.38 ine.alate\e\niointelptai Ra Nola 31 02 23,98 31 02 23.54 81 02 26,34 
Latitude by a mean ofeach pair. 31 02 27,35 31 02 27.74 * 31 02 27.99 31 02 23.70 31 02 23,06 31 02 27,35 
Corrections for declinations.... 0,00 — 1.96 — 0,82 + 0.99 + 1.47 — 1.7% 
Corrected latitude....2.+esseee 31 92 27.35 31 02 25,78 31 02 27.17 31 02 24.69 31 02 24,53 31 02 25.60 
TABLE XI—Continued. 
Qlst pair. 1st result. 2d result. 3d result. 
Results for latitude Final result, (being 
Date. B.A. O. tude by amean of | Lat. by a mean of |Lat. by a mean of Lat. by a mean of | ameanof Ist, 2d, 
6453 S. each night, (de- | all the pairs, (de- | all the observa-| results for each 3d results.) 
6391 N. clina’s correctd.) clinations cor-| tions, (declina-| night, (declina- 
« rected.) tions corrected.) tions corrected.) 
ce! a“ oe a ef nH Laan { wn" ert J n" OF) u 
31 02 27.05 31 02 26.06 
31 02 28.71 31 02 26.48 
D5, «ciesivine pain sie 31 02 26.41 31 02 25.27 
Latitude by a mean of each pair. 31 02 27.39 
Corrections for declinations.... — 1.75 
Corrected latitude.........++++ 31 02 25.64 31 02 26.15 31 02 26.02 31 02 26.27 31 02 26.15 


Latitude of astronomical station on the Rio Grande, near mouth of the Cafione....sesesseeeereers = 31° 02/ 26/15 


+5 


. 
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Corrections to be applied to the results for latitude of astronomical station on the Rio Grande, near 
mouth of the cation, in order to introduce the elements of the stars given in the Twelve-Year 
Catalogue. 


B, A. 0. 


ta ae 
26 27 29.2 
35 31 04,1 


2 25 48 17.5 
36 12 14,7 
3 22 55 24,2 
39 04 23.0 
4 17 36 10.4 
4417 27.1 
5 21 07 34.4 
40 59 06.0 
6 14 34 47.7 
47 35 29.2 
¥ 18 36 31.6 
43 34 40.2 
8 30 49 01.4 
31 14 37.7 
9 30 13 26.6 
31 57 12.8 
10 15 10 24,9 
46 47 03.1 
i 25 01 10,2 


37 05 21.0 


DECLINATIONS. 


T. ¥. c. 


Sia.f u 


26 27 24.14 


25 48 16.77 


ee eeee nese ee enne 


44 17 29,13 


21 07 27.45 
40 59 05,09 


paneer eeeeeeeees 


setts acne eerene 


Sena eee weeew sees 


Sena rene eees eres 


31 57 10,31 


rere eerie reer 


see eeennereeene 


eee eeeeeseeeenee 


eee seeerels 


Difference. 


sane ee eeeene 


+ 2.03 


— 6.95 
— 0,91 


Seneca tesens 


sence eweneee 


ere rer erry 


seeeee renee 


wesc eeee eee 


sig s 
ee ia 
68 a 
oo Se 
is) ra) 
ok uw 
ge. 3 
S48 

S32 E 
ts a 


z 


0.37 


eee ween eee 


1,02 


3,93 


seen eeeeneee 


paveeneceese 


wewneereeeee 


wenenseeeees 


oenee 


peace nneeees 


sescconeneee 


penecerseses 


Names of st rs. 


DECLINATIONS, 

B. A. C. T. ¥. C. 

er wt et 
11 O1 51.4 11 01 52.04 
51 02 06.1 
24 39 07.2 24 39 07,30 
37.17 14.3 
BO 52 52.2 lavcecnsvsecesees 
BL 16 27,0 |rscasccseesevens 
BO 52 52.2 [seceveccceveeees 
3235 18.0 |scceccccecveeees 
30 32 37.4 
31 22 19.7 31 2 15 77 
23 12 47.1 23 12 45 13 
38 46 31.4 38 46 31.74 
23 30 30.9 23 30 30.14 
38 38 46.4 38 38 49.14 
23 29 14.9 23 29 15,11 
38 38 46.4 38 38 49,14 
22 27 34.5 22 27 30.99 
39 30 57.2 

22 27 34.5 22 27 30.99 
39 27 29.9 


+ 


-b 


uJ 1 
7 
96 
aS os 
gre ee 2 
oO ny a 
ca ges 
a oo 
0.64 | + 0,32 
0.10 | -b 0.05 


seeeeses seelee 


sees ce reese veneer nneee 


t+ tl #1 I 


3.93 | —~— 1.96 
1.97 
0.34 | — 0.82 
0.76 
2.74 | + 0.99 
0.21 
2.74 | 4 1.47 
3.51 | — 1.75 
3.51 | — 1.75 
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TABLE XII, 


Tabulation of results for the latitude of astronomical station opposite Presidio del Norte, derived 
from observations made with zenith telescope No. 4, on twenty-six pairs of stars: By Major W. H. 
Emory, Chief Astronomer and Surveyor of the United States and Mexican boundary survey. 


Date. 


1852, July 15...0ceesevceseeees 
Iiscdsceevoraceasees 


TB. ccevervsececvvees 


Dhiccvensvvcsscceves|s 


Aug. 10,.cccececccsseeres 


IB. seccaveesscersecs 


8) eal 
29 34 07,15 
29 34 08.49 


Boece sent reeeer 
ses wececeseeee) 
eaeeeceresece-ae 
ee cecccseecesses 
eeeeer ween cranes 


Ae ap esos eerees 


29 34 11.00 


eave weregeresees 


3d pair. 


B. A, O. 
5132 8. 
5122 N. 


Oi nh 
29 34 07,16 
29 34 08.30 


ena ee ceeeee eres 


4th pair. 


B.A. 
5132 8. 
5130 N. 


ce eet 
29 34 06.89 
29 34 08.77 


eben noone weeeee 


29 34 09.50 


Penman neeane ewes 


wanes 


bese areceeraceae 


ivy) Uy GA 5 u 

29 34 08,32 29 34 03.90 

29 34 07.42 29 34 04.46 

29 34 06.71 29 34 04,77 
seaneneeeeccense 29 34 05.26 

29 34 07.53 [.ceescceceacavas 


seen ee een eeeenelseeens seenareene 


weve weceeeecsces|ceeees wneess anes 


pe deebaeeecccerel|seeeeeeres eeenee 


Latitude bya mean ofeach pair.) 29 34 07.82 Q9 34 11.00 29 34 07.73 29 34 07.83 29 34 09.50 29 34 07.49 29 34 04,60 
Corrections for declinations.... — 0,96 — 2.74 0,00 0.00 — 1.10 — 0.60 0,00 
Corrected latitude.....es2..0+.| 29.34 06,86 29 34 08.26 29 34 07.73 29 34 07,83 29 34 08.40 29 34 06.89 29 34 04.60 
‘ TABLE XI1—Continued. 

8th pair. 9th pair. 10th pair. 11th pair. 12th pair. 13th pair. 14th pair, 

Date. B. A.C. B. A. C. B. A.C. B. A.C. B. A.C, B. A.C. B. A.C. 

5527 8. 5677 8. 5883 8, 5900 S. 6021 8. 6150'S. 6241 S. 

5546 N. 5619 N. 5788 N. 5929 N. 5986 N. 6087 N. 6235 N. 

ot oye n i) Bre nine yi omen’ up oy iP a 

1852, July 15..sscecccesecnsess|ereecsarcrscteesleneecers pees eens QD 34 06.86 |rcscccccccceesse| 29 D4 O8.74 [rscsccceccceuvenlessavecscecesens 
WG vctacatareavaconsext 90594 05264 29 34 04,11 29 34 06.50 29 34.04.90 |..cssccoseeeeees| 29-34 08.21 29 34 07.82 
WB.ceveecscccccess.| 29 34 06,34 29 34.03.93 |eeccceeveveeeves| 29 34 03,97 29 34 09.05 29 34 08,17 29 34 07.24 
DY aaeevenecssadec sal eres 404 93 29 34 04,19 29 34 06.42 29 34 04,71 29 34 09.58 29 34 07.50 29.34 07,88 
DQiceesscccsereccees| 29 34 06.42 29 34 03.82 29 34 07.31 29 34 05.49 29 34 08.49 29 34 07.74 29 34 07,49 
AUG IO) cnacievesnnacasects Q9 34 02.55 [eecsccsseereveee| 29, 34 03.09 29 34 08.69 29 34 07.87 29 34 05.69 
TQ. cceciccencesevers 29 34 02.71 29 34 06.85 29 34 04.27 29 34 08.76 29 34 07.62 29 34 06.20 
Weeesascsecsaccesss[ecceescecceesees| 29 34 02.50 29 34 06.42 29 34 03.70 29 34 08.00 29 34 06,93 29 34 07.53 
Latitude byamean ofeach pair.| 29 34 05.81 29 34 03.40 29 34 06.73 29 34 04.30 29 34 08.76 29 34 07,72 29 34 07.12 
Oorrections for declinations.... 0.00 0.00 + 0.23 ++ 1.69 0.00 ++ 0.10 — 1.08 
Corrected latitude..........+0-] 29 34 05,81 29 34 03,40 29 34 06.96 29 34 05.99 29 34 08.76 29 34 07,82 29 34 06,04 


we NS 
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TABLE X1—Continued. 


17th pair. 18th pair. 19th pair. 20th pair. 


B.A. . B..A. G, B. A. C. B. A.C, B. A.C. 
6387 8. 6453 8, 6589 S. 6648 Ss. 6673 8. 


6355 N. 6466 N. 6599 N. 6740N. | 6740 N. 


1952, Ty WSeesseeeecssesen 


0 a ae 


_ 29 34 07.70 |.... 


TAN e ee mene ee ane e eee ween ee eerste eee eens een eeHe eraser 


sereveee| 29 34 08.47 | 29 34 07.01 | 29 34 06.48 | 29 34 06.40 


Phen wwen eee 


FL dalle Sa 29 34 05.53 | 29 34 09.97 | 29 34 08.60| 29 34 06.87) 2934 07.61 | 29 34 07.53| 29 34 09.29 

IEA 3 coco aca. cee 50k 29 34 08.16 | 29 34 09.55 | 99 34.08.88} 99 34 07.92 |.......... 000 seceeses.| 29 34 09.63 
- 2) a Se or ear aaI sO Hainan cee COL SM OO) GACH, GD! an wags amsisdidian sige ane): + cost ite data daw sidee nel aietdeaiae oifve 
AUB. eeeeeeesenees 29 3406.06 |...2.....--004| 29 34 08.48 | 29 94 05.73 | 29 34 04.90) 29 34 04.85 | 29 34 09.88 


29 34 05.82 |..........000.| 29 34 08.60 | 29 34 05.35 | 29 34.05.38] 29 34 06.49 | 29 34 07.04 
29 34 06.96 |ecevssesesere-| 29 34 09.68 | 29 34 06.49 | 29 34 05.81 | 29 34 06.04] 29 34 09.29 


PMD Fen wk Sain ss veeecls 
TSicserececsce rovers 


_ Latitude by amean ofeach pair.| 29 34 06.04 | 29 34 06.69'| 29 34 09.77 | 99 34 08.79) 99 34 06.56 | 29 34 06.04 | 29 34 06.26 | 29 34 09.02 
Corrections for declinations.,., 


+ 1.45 — 1,71 0,39 0.09). 0.00 0.00 0.24 
= + ~ 


Corrected latitude..... ....+.|. 29 34 06.03 | 29 34 08.14] 29 34 08.06 | 29 34 09.18 29 34 06.65 | 29 34 06.04| 29 34 06.96 | 29 34 09.96 
4 j 


TABLE XII—Continued. 


Pr 
S Ist result. 2d result. 3d result. 
eS) 
aS > 
a 25 my 
ae = = nm n 
3 ir re 
BPS a se S o "35 
Soe Seg Pegs" | psy 
ea a. 2 se2 Ss 
a 8 Eso ses 254 
53 a ovo obs €22 
e >E es 5 3 
fees aoa zeny 3 So 
os y= aS @: Suet ave 
ahi 3 ont Br 
= s >on > 2 2eeeo 
Ss Hos 2o8h me 
an — 3 r) 5 A & 
ge ass eS 2 | g2R48 
oH wl =) 
VAIN i ae 3 ie i ny aear : Cr Pa: Lawes Coan ou 
| YR5R, July 15..+. es ereeee esses } padenbed 29 34 07.19 


ewes aw teredlcates® . ese. | 2 SHOT. 00 
29 34 10.14 | 29 34 10:54 | 29 34 07.37 
29 34 10.15 | 29 34 09.89| 29 34 07.62 

dete eeesncrevsleceseescsccece!| 29°34 07,27 
29 34 09.79 | 29 34 09.64 | 29 34 06.84 
29 34 08.31 | 29 34.08.90 | 29 34 06.65 

Stsvdses<ay.t. |" 20 S9'06,78 


Lene eee wees 


29 34 05.45 
29 34 06.07 


TR wesesenvs caves seesereerecees 


fey TBvscvevecdidciovees eee ane tees lee nee eens wees 


~ 29°34 09.60 | 29 34 09.74 
0.00 0.00 


29 34 07.28 | 29 34.05.76 | 29 34 09.60 | 29 34 09.74 |,..0eseseeses.| 29 34 07.21 | 29 34 07.08 | 29 34 07.09 


Latitude of astronomical station opposite Presidio del Norte, (mean of Ist, 24, and 3d results), ..1:4..seeeeeeeeeseeeeee == 29° 34 07.13 
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TABLE XII a. A 


Corrections to be applied to the results for latitude of astronomical station at Presidio del Norte, 
in order to introduce the elements of the stars, as given in the Twelve- Year Catalogue. 


a (earn a it 

a Z 38 S a 53 
a I DECLINATIONS. a 5 a gs DECLINATIONS. Sy & 
Se = 3 oo te Ka a oo 
ro) Se : KS ° 3S te 2 ) 

3 ° 2 a4 Fs 3 g au 

2 m oO Se 2 ™m o ce. 
2 Oo & 5 I a i) So. 8 
EI 8 B. A.C, Teo a S53 g FI B. A.C. TY. C. & ess 
5 3 * BS sas 5 GI a gH es 
a | a i=) ial a a =) ot 

° LOW ie 7 uw ° / Ue 2. / “ 


1 
i-r} 
MS 
_ 


1 4993 25 40 49.73 25 40 47,81 — 1.92 — 0.96 23 12 57,13 23 12 55,32 — 1.81 
5072 BB QB O9.5S |rrccceceverevccc|reeenevesees|sceaterteces 6235 36 00 11,14 36 00 10.78 — 0.36 — 1.08 


2 5048 21 07 15,76 21 07 08.88 — 6.88 15 6387 20 24 BE.BL |rse- svecercveesloveeve si leseecwceves 
5084 37 54 06.16 37 54 07.55 + 1,39 — 2.74 6349 38 46 44.14 38 46 44,11 — 0,03 — 0.01 


. 


3 5132 LY 98-30 ,4F dlinsise-evnionoscielatle|Woidviscielsnue@lonsimsenecenil|i JO 6387 20 24 BE.31 |rcvecccresseccac|eccevnersrer|ssnensrares 
5122 4) 20 38,50 aleneseces rece 6355. 38.39 00.22 38 39 03,12 + 2,90 + 1.45 


4 5132 17 38 30,43 |. Sedevversench 1d 6453 22 27 49.68 22 27 46.25 — 3.43 — Li 
5130 41 24 29,02 |rccecescesenscer|ssnsasencere|serseues sees 6466 BG 42 57 25 |evcnavccscvccccs|eccccasnneae|scnes cusses 


5 5146 18 09 15,41 18 09 13,21 — 2.20 18 6589 21 08 06.41 [rcvevenrsecccccslerenneeevecs[sueresssers 
5168 30 50 29,15 30 50 29,15 0.00 — 1.10 6599 37 52 27.96 37 52 28.73 + 0.77 + 0.39 


6 5273 20 45 01.84 20 45 00.64 — 1.20 — 0.60 19 6648 29 20 12.04 29 20 12,21 + 0,17 + 0.09 
5295 BB 22 50.69 |rcecvccrevescnce|sonssscccenelecsressasees 6740 29 48 59.30 |.rcececeeesncees|evesecervnes[eerecesnese 


7 5426 T9 11. 19,58 |vcsascsececendas|vcesencsnece|steesensasne || 20 6673 29 09 10,83 jreseeveererenscclsanereretees|sececseenne 
5460 40 04 07.93 |.csccvecreccvers|overemevcns|serese racees 6740 29 48 59.30 |rcsceeseceeseees 


seeee serene 


8 5527 4B 111+ Peeien a waanis:sebise afeaale algelsin silietemlaniaincey staal! OL 6714 29 08 29.66 |revrcecceceevees|iceeeesrencs|eseeceseees 
5546 BB QA 04.27 |rccccecee eovver|seveennscces|sevsecesaces 6740 29-48 59,30 [errs cevesscecveeleveecsensere|eeeeseeeves 


“9 5677 GAVEATDICAG) 4's amvlacioaleiiss es Rie Naloigie'sinnen|siseta\elefeltes waillhy 24 6794 18 46 35.30 [rise .ceceecarecclecesccenvene| seevgeeene 
5619 34.18. 58,74 |. .cceveeveeaeec|ecnmenrerees|seeeseneceer 6817 40 13 37.25 40 13 37.73 + 0.48 + 0,24 


“10 5883 28 06 13.03 23 06 13.50 + 0.47 + 0.23 23 6882 24 QB ADSL |.cccveceseeeerce|svcreererseelenerersvane 
5788 BE 07 59.98 |. .ccecersvcevevsloreccccacees|srereresaces 6851 34 41 36,22 |oceveevarsecoese 


“aL 5900 20 12 40.87 20 12 44,25 + 3.38 + 1.69 24 6883 24 BL 41.36 [eceee seveeecwes|eeenecnseere|sene 
5929 BB 59 54.13 |recavevecrecccer|eeeecenesse|seeeeneesees 6851 B4 4b 36.22 [rene ceeerecedennlerererscense|reneceeees 


a2 | 6021 OF 48 46.56 |eecsccceccecccealeveceecceccs|esseesceeese|| 25 | 6973 | 27 21 53,92 |..esseeeeererenelenrsensanver|saevecerers 
5986 81 1713.05) |<sc~seeecen op ag ena 7029 81 43 00dS7, Hihawen daiodih woe paullaesamawnaana] Manaieiemealee 


13 6150 28 44 52.29 28 44 51.82 — 0.47 26 6978 QT 19 29,98 | ccvceseveverece|erereneccenslereeseseess 
6087 30 12 24.00 30 12 24,66 + 0.66 + 0.10 7029 B31 43 00.37 Jevenveseereisees 


2s (on Oe eee ro? ae 


TABLE XIItI. 
eet Tee ae % 


Sor latitude of Eagle Pass, from observations made with sextant, by Lieut. Michler, in 1852. 


cedures: | 
AUGUST I9. AUGUST 20. 
€ Sagittarii. : Polaris. ¢ Sagittarii. 
| eer “uw ° : a eo Koh ° / “" 
28 48 17.6 26 55 57.9 28 48 37.9 26 55 43.3 
28 48 41.9 ; 26 56 14.7 98 48 43.5 26 55 48.2 
28 48 31.1 26 56 05.4 28 48 39.8 26 55 56.5 | 
28 48 31.8 rt 26 56 06.4 28 48 37.1 26 56 17 6 
28 48 30.2 | 26 56 03.0 26 56 06.7 
28 48 21.0 26 56 10.4 || Sum..sesesseee.. = 4) 158.3 26 56 07.2 
28 4829.9 |. 26 56 07.8 || — 26 56 12.6 
. 26 56 05.8 || Mean............. = 28 48 39.6 26 56 05.1 
Reema ty)  203.5. 26 55 59.0 || Corr. for reftaction. = 1 32.26 26 56 10.4 
i, 26 55 54,8 ————— 26 56 22.7 
+e == 28 48 29.07 26 56 01.5 || Lat. by Polaris.... = 28 47 07.3 26 56 17.8 
1 32,00 26 56 10.2 ar" 26 56 11.0 
26 55 51.9 


a 


eceese = 28 46 57.07 | SUM oeceees oases = 12) 672.56.9 26 55.38.0 
- " 26 56 06.0 
Mean. s.s.csccc0.. = 26 5604.7 ‘ 
Corr. for refraction. = 1 39.17 || SUM oe... eeseees = 15) 840 55.0 
—_-__ ] 
Meridian altitude.. = 26 54 25 53 Mean......ss.000. = 26 56 03.7 
| Star’s decl’n (S)... = 34 26 57.30 ||. Corr. for refraction. = 1 39.18 
61 21 22.83 | Meridian altitude., = 26 54 24,52 
90 00 00.00 Star’s decl’n (S)... = 34 26 57.00 
. _ | Lat. by 12 obs’ns,, == 28 38 37,17 61 21 21.52 
| Lat. by observat’ns 90 00 00.00 
on Polaris...«... = 28 46 57.07 ——— 
| Lat. by ¢ Sagittarii. = 28 38 38.48 
SUM voce cece succes == 2) 85 34,24 S : 4 Lat. by Polaris.... = 28 47 07.34 
| Latitude .......000. == 28 42 47.1 | ‘Sum . aeeees ==2)57 25 45,82 ; 
; “Latiinde......es0. = 28 42 52.91 
. 
. 
; 7 
* | otros t 
oa LLAMA AE AAG ABE LLL AA ALA AAA na 5 " 7 
> % ; ‘. . 7 
he es ——T : 
so 7 : 
4 Liae mh, > - ) ¥ " 
7 ¥ i ; : 
; te % o.- 7 o 
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TABLE X1IJJ—Continued, 


Result for latitudes of Eagle Pass—Continued. 


SEPTEMBER &. | SEPTEMBER 9. 


BUN .... cecccveees == 7) 928 53.4 30 57 42.69 || Mean, .eceseeeeees = AT 05.4 


Meaniniciee stews) senieee 46 59.1 30 57 48.35 obs’ns on Polaris. = 28 47 05,4 
Lat. by mean of 7 ob- 30 57 57.61 
servat’s on Polaris—= 28 46 59.1 30 57 41,37 


Polaris. ; Fomalhaut. — : Polaris. Fomalhaut. 


(igen Boao <lbeog! Dome] “Acegt hell 
28 47 10.2 30 57 58,03 28 46 41,3 


28 46 55.8 30 57 52.70 28 47 01.1 
28 46 59.8 30 57 48.64 28 47 11.7 
28 46 45.1 30 57 44.28 28 47 10.3 
28 46 55.0 30 57 41.95 28 47 22.5 
28 47 03.5 30 57 51.12 
28 47 04.0 30 57 54.99 |) Sum..... seceeeee =5) 235 26.9 
30 57 58.79 


a 30 57 38.82 || Lat. by mean of 5 


30 57 44,23 

30 57 40 46 
Sith R50 Gor OS 0 =15) 724,03 
30 57 48.27 
30 24 05,00 
61 21 53.27 
90 00 00.00 


Meridian altitude.. 
Star’s decl’n (8)... 


ll 


I 


Lat. by Fomalhaut. 28 38 06.73 


Lat. by Polaris.. - 


lI 


SUM ....c0e veeeee =2)57 25 05.83 


Latitude.....se.00. == 28 42 32.91 


Aug. 


Aug. 


Rept. 


19 


20 


8 


Lat. by Fomalhaut.. 
Lat. by Polaris..... = 28 47 05.4 


Leal! u” 


30 58 01.8 
30 57 33.4 
30 57 40.9 
30 57 43.1 
30 57 47.3 
30 57 49.8 
30 57 33.4 
30 57 30.9 
30 57 28.4 
30 57 30.0 
30 57 19.5 
30 57 51.0 

= 30 57 29.4 
30 57 16.6 
30 57 28.4 
30 57 20.0 
30 57 23.5 
30 57 39.8 
30 57 38.9 
30 57 23.9 
30 57 59.4 
30 58 03.7 


= SUM weve, cove evens ==22) 813.1 


28 46 59.10 ihn Meridian altitude... = 30 57 36.9 
Star’s decl’n (S.)... = 30 24 05.0 


61 21 41,9 
90 00 00.0 


28 38 18.1 


Latitude.....ceeeee == 2842417 


Results for latitude of Eagle Pass, for each date of observation, in 185 


2. 


Latitude by 7 observations on Polaris... 
Latitude by 12 observations on e Sagittarii.. 


Femme ee tee eee ee eae eH HH EH HEED HOES DEE TER OH ERS EERE ROHEH BEE EE 


SUM verees sevccncereresesccesrsssreese raters sees ar eres eresns sees Oana seese ease neenen nenerseeeees 


Timtitide nsenirancienaieviscees oacien 


Fen m eee enema ewe een OOO ee ePEe HE HOT EEE LHS ORE OFEHE EERE BEES 


Latitude by 4 observations On Polaris....cseesccecccccesecrcesseee sues cenceeeeneseeressersssens watesess ence eves 
Latitude by 15 observations on ¢ Sagittarii....:..secses scene cesecesceees eaters seseeesasnengeaees sees tsaseraess sens 


BUM ve cececccccncee LTTESES TENS N er Hees eee eeee ae eeesenans Heeaaaee seas eneneaeneecegees sane eenuet 


Liatit de vonv secaciciescecrevases vivdecesvivccucnnsivie sieges tnsienceoeene.cevece uous ceasisnes Osisegepews 


Latitude by 7 observations On Polaris... .seceveceeccsserscerr ver eennvereen eeeenece sees aren ssn eareavennereeees 
Latitude by 15 observations on Fomalhaut .......scesccscsesceeevereseerseeseeeeeeneseeeeenccs tase seeegen, wees sees 


BUM oo .ccccccccesvesacense tees ndeeeeceseceetnees encecnenneeensrerenereneeseereeesceereeserenacs 


LAUUUAE oo ccivcinsicoieciesnacewenwsicec nenis/ Guehsir wericiaee! pvinelNeivinesigvis © Snisisivesweuee ude’ sipeisie seks sleireja 


not 
28 46 57.07 


28 38 37.17 
= 9)57 25 34,24 


== 28 42 47.12 


ll 


ll 


28 47 07.34 
28 38 38.48 


= 2)57 95 45.82 
28 42 52.91 


I] 


I 


= 28 46 59,10 


= 28 38 06.73 
(hahaa 


== 2)57 25 05.83 
rit 
= 28 42 32 91 
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Results for latitude of Eagle Pass for each date of observation—Continued. 


7 : - ‘ ok ot 
Sept. 9 | Latitude by 5 observations on Polaris ........0s1 seneererevencccessersenssesses sees ceeseres e¥aedeaes sess] == 28 47 05.40 
Latitude by 22 observations on Fomalhaut.......0ssee.scesesecserceceererscees Novas Sasnivcatiouec evel eadcodes stat == 28 38 18.10 


SMITE cote shag RODA SS OP sas USNR GSHE.S2 SSeS a wepsaceecaseed|) = 9)D7 25 9850 


28 42 41.75 


Latitude ..ccconccccceccececccveces scvsevscccveeecersseaseecseeresese piciesinencicneeceunevesea sway 


é , ; 
S 3 ‘ 5 RECAPITULATION. 
=] o / u“ 
Latitude August 19, 1852... = 28 42 47,12 
 Do...August 20 7 =. 28 42 52.91 
Do..,September 8 Aeacitat sdabiveiiet oo viweacint ehienwe = 28 42 32.91 
_ Do.,.September 9 Sdsar ase Rhy aww en wees cacbanben = 28 42 41.75 
' Sum.... = 4) 170 54 69 
Mean... ME eheribeaduWasle wat s6daGspesn cde Sencusa6ednonsesciyne actss coatec Avdeeee VOUrMepetpasPaaeaneacneeect. == 42 43.67 


a Latitude of-Enagle Pass = 28° 42! 43,//67, 


TABLE XIV. 


i ei of results for the latitude of astronomical station at Ringgold Barracks, derived from 
: ~ observations made with the zenith telescope No. 4, on thirty-two pairs of stars: By Major W. H. 
- Emory, Chief Astronomer and Surveyor of United States and Mecican boundary survey. 


3d pair. 4th pair. 5th pair. 6th pair. 7th pair. 


BAO, |, (B.A, C, B. A. C, B. A.C, B. A. C. 
4468 8. ' 4468S. 4553 8. 4566 S. 4652 N. 
4479 N. 4536N. | 4640 N. 4640 N. 4729 8. 


RBA, Car oe) BoA Oe 
BISN. | 49675. 
42928. ° 4433 No 
Se hay ba Oe ett Oaths al eh sik Pees. Tir |e Pe, Be Cec) 
1859, Tune Bev ccodesteces Choclsccocctsed adeswal) ~ 26°22°98:20°°|)--26020'27:25" | --96:22°O5566"[e.. ceeccecsees|  26°20'98.76" {sce cececsssacce 
26 22 24,14 ROA SL AT > leave racedusdsslivséesecccesseea} 20°90) 29°25 BO oe DOGO” | vasidiaaieiaep acleyin 
Rettaee ke cartes |ccottesstsseane py 


26 22 23,82 


teat aren weeeee 


Grenceeererecsceeres 


26 22 28.22' | © 26 2229.56 |........ 


secesesecscveneslececes sesessces|scctenevsssscsss|sesens sees wences 26 22 26.42 


VA, ocnneves cocesvee 


stones deaceseees lesen ccveresenerelseereesssess aees|ereesaen tens vess 26 22 26.73 


seosdevessvess| 26 22 98.83 |... ...0.00. toes 


26 22 27.25 26 22 25.66 26 22 26,14 
0,00 + 0.49 0,00 0,00 0.00 


~ = 
Latitude bya meanofeach pair.) 26 2224.14 | 26 22 27.76 
‘Corrections for declinations.... 0.00 * — 0.34 


26 22 24.14 26 22 27,42 


Corrected latitude.........+00- 26 22 27,25 26 22 26.15 26 22 28.74 26 22 29.37 26 22 26.14 


Date. 


1853, June 4,...0e eens 
Thee vveveeed 
Divs vvaese 
Dhue vee 


oo 


QOL. cascer ones aveens 


Latitude by a mean of each pair. 
Qorrections for declinations..,. 


Corrected latitude. ......eeeees 


8th pair. 


B. A.C. 
4721 8, 
4783 N. 


seeeeeteeeeeenes 
26 22 24,90 
eee eeeeeesevens 
see eee Coenen pees 
teed eeees eeeees 
sereceeees senens 
seneee weneeenes 
sane meeneenn eens 
se neeemeneeenees 


26 22 24.90 
0,00 


26 22 24.90 


ASTRONOMY. 


TABLE X1V—Continued. 


ee 


9th pair. 


G. C, 
1147 8. 
1163 N, 


Anne nent eeeeee 


denen are eee eeee 


26 22 26.95 
26 22 26.02 
26 22 26.92 
26 22 28.42 
26 22 28,02 
Q6 22 27.74 


26 22 27.35 
0,00 


26 22 27.35 


10th pair. 


B. A.C, 
4751 5. 
4783 N. 


ay a” 
teaeeeeee 


26 22 28,76 


seeneee 


Sense eee eee eens 
See tees nee eeee 
SNe eee teen ee eeee 
eer 


erreur rer rrr ren 


er 


26 22 28.76 
— 3,40 


26 22 25.36 


11th pair. 


B. A. C. 
4864 N, 
4953 8. 


denen eeeanenee 


Pees eaeeee oeneer 


eeeen eee 


Tree) 


26 22 26.24 
26 22 26.50 
26 22 27.46 
26 22 27.10 
26 22 26.69 


26 22 26.80 
+ 0,10 


26 22 26.90 


12th pair. 


B, A. C. 
4864 N. 
4993 5. 


Senn eee meet aee 
sede ee eee e ea neee 
seen ee eeeee eeee 


Lame teen tenn eeee 


26 22 27.05 


Q6 22 28,14 
26 22 28,52 
26 22 28,28 
26 22 27,95 


26 22 27.99 
— 0,96 


26 22 27.03 


13th pair. 


G.c. 
1273 N. 
1281 8. 


Fee eee eee wee 


ween eee teen eens 


26 22 26.74 
26 22 30.44 
26 22 27.50 
26 22 29.13 
26 22 29.40 
26 22 26.38 


26 22 28.76 
0.00 


26 22 24.76 


14th pair. 


B. A.C, 
5252 8. 
5473 N. 


a en 
26 22 30,48 
26 22 30.12 
26 22 30.34 
26 22 30,54 


26 22 30,37 
0,00 


26 22 30,37 


i ae ee enema tne nS A ne ere ta A Nt 


Date. 


oa 


1853, JUNE Ars ceeeeeseerserers 


Grreeenenreceee 


AB aicuutcvens sane 


Q4 rc aeveaccvvevecses 


QB. ceeeee 
QTeevvvevees 
QBriveeveevecs 


wateee 


Latitude bya mean of each pair. 
Corrections for declinations.... 


Corrected latitude, ....seereee 


15th pair 


G. 0, 
1341 N. 
M178, 


see eea were neeees 


Annee tere eeenee 


26 22 29.38 
26 22 30.76 


seen eee ewnreee 
wee eeeereeeenen 
Pee 
seeeeeneeeerenes 


seen eeewenerere 


26 22 30,07 
0.00 


26 22 30.07 


TABLE XIV—Continued. 
ge a 


16th pair. 


B. A.C, 
5452'S. 
5473 N. 


(rete 
26 22 30.63 
26 22 30.98 
26 22 30.16 
26 22 31.74 


26 22 30.88 
0.00 


26 22 30.88 | 


Lith pair 


G. Cc. 
1352 N. 
1417 8. 


, ah gah u 
teehee rene eereee 


ee eee enone eenes 


26 22 30.94 
26 22 31,40 


Senne eerne teense 


26 22 S117 
0.00 


26 22 31.17 


18th pair, 


G. Cc. 
1353 N. 
1417 8. 


Fee ea ne eeeeennnee 


26 22 30.20 
26 22 30,74 


eee ener ween anes 


26 22 30.47 
0.00 


—— | 


26 22 30.47 


19th pair, 


G. 0, 
1369 N. 
1415 5. 


Chie eon) 
26 22 28,19 
26 22 30,02 
26 22 29.73 
26 22 29.62 
26 22 29.39 
0,00 


——oos 


26 22 29,29 


20th pair. 


B.A. OC, 
5716 5. 
5834 N. 


Bhs k “" 


sere teen nee wnee 


Qist pair. 


B. A. C. 
5716 S. 
5895 N. 


bee) wt 


rrr) 


Senne eee ween el eee eetenee teneee 


Fee eee eer eee 


26 22 26.69 
26 22 27,15 
26 22 30,27 
26 22 25,39 
26 22 24,85 
26 22 25.38 


_ 


26 22 26.62 
0,00 


26 22 26.62 


Abed ween enon eeee 


26 22 25,98 
26 22 25,07 
26 22 25.94 
26 22 24,67 
26 22 24.46 
26 22 25.43 


26 22 25.26 
0,00 


26 22 25.26 


a a a ta SR 


i 
TB5S, TUNE 4o,.ccccveececnavenisese seer scenes 
26 22 26.39 
- 26 22 25,99 


26 22 28.30 
26 22 27.28 
26 22 27.43 


Latitude by a mean ofeach pair| 26 22 27,08 
Corrections for declinations.... — 0,86 


QD... rcreveceesanes 


Corrected latitude.........4.-.) 26 22 26.22 


30th pair. 


Date. B.A. C. 


os 


y 

: ‘ 

‘ TOBB, FON Arercccccricrac scien |devcaw see sees 
j 


J Grrvcecesccccscces[ereverseccsenels 


Vhaee cevssencecens 
ID. .eceensereencess 


Dhrvccceivcncsacces [ese enessocves 


rf . DD. dese ovens neste) © ROT 30,49 
j Qerevcveccercecnee| 26 22 28.66 
Seenevtvess||| 00 se 29.99 
QD. eneseccesvesress| 26 22 30.28 


Corrections for declinations.... 0.00 


: 
Latitude byamean ofeach pair| 26 22 29.66 
7 
° 


Corrected latitude .....+.0+5..| 26 22 29.66 


LATITUDE. 239 


TABLE XIV—Continued. 


24th pair. 25th pair. Q6th pair. 27th pair. 28th pair. 29th pair. 


G.C. B, A. C. G.C. B. A.C, B. A.C. 


1554 Ss 6428 N. 1652N. N.1652G.C. 6460 S. 6495 N. 
1596 N. 6460 S. 1736S. (8.6663 B. A.C. 6476 N. 6528 S. 


ROAR eee eRe EER RENEE FEES HH EE RHEE Ee EEE EHH EEE EE HEHEHE THEE EES 


wee e ee were ene 


veswccces sooe| 26 22 2B42 |ocseee ce-eeee| 26 22 28.68 | 26 22 27.66 [orcs cvevevss.cleressseovesses 
| 


weve ies) 2G BZ BB.TD lover ccnncsvssc|cvccecasccccsalevesccaaaccess| sacscvecsecceslocaccccs cones 


eee ee cee an en Hee e reese a eeeeel amen e eset meet lta ee meee s noes Fae! HEEe ee arte 


26 22 27.43 | 26 22 27.31 |...sseeeeeeees| 26 22 28,55 |esavesseeecces|seesereversecs|eresitersenenee 
26 92 96.60 | 26 22 26,87 | 25 2225.78 |rcescsccscsesclererevcevesces| 26 22 28.09 | secveevere vere 
Q6 82 2896 | 26 2226.84] ..s.c. .sveseclecsescececvaselsevsvccoeseees| 2622 20,35 | 26 29 26,56 
26 22 97.72 | 26 22 27,37 | 26 2297.31 |rcrssrcrscreceloees 26 22 28,53) 26 92 28.35 
OG 2298.17 | 26 22 28.96 | 26 22 26.98 |recccverscsenclensese cess sees) 26 22 30,32 |icase ceevecce 


26 22 97.64 | 26.22 27.70 | 26 22 296.69 | 26 22 28.61 | 26 22 27.66 | 26 2229.07 | 26 22 27.45 
— 0.86 0.00 + 1.53 0.00 0,00 — 0.60 | -~ 0.24 


26 22 26.78 | 26 2227.70 | 26 22 28.22 | 26 22.28.61 | 26 2227.66 | 26 22 28.47 | 26 22 27.21 


| 
| 


TABLE XIV—Continued. 


2d result. Final result. 


£ 
: 
2 


3ist pair. 32d pair. Ist result. 
Results forlat. 


~ n bop - 
by a mean of g£5 ges gees a3 
~~ ” o 
B. A.C. B.A.C. | each night) 5 & | 3 BS Rak 58 
6647 S. G745N. | (decPnscor-| SSEQG | S28 | SZ 8 Bag 
6687 N. 6728. | rected.) Sage cheese Lona wire 
eove HOLS oS Sak 
4 | 4 a 
ery “ biel f wu Le uw ofr n Lee “ BF “ 


vcedpetucmaniag| (0s wis vids ac) MOO 27-51 
Sesseeeess oof 26 22 27.49 
26 22 29.99 
26 22 28.30 
Pe es tea allcacuesntecteas it 00 92 2798 
26 2231.76 | 26 22 26.55 | 26 22 27.35 
deseeevsee veee| 2622 98.41 | 26 22 28.16 
.| 26 92 97,99 | 26 22 27.72 
sesvecsseveses| 26 22 27.84 | 26 22 28.09 
96 22 31.76 | 26 22 27.52 | 

= 9,37) + 0.22 


26 22 29,39 | 26 22 27.74 |...seevceeeess| 26 22 27.86 | 26 2227.60) 26 22 27.91 


Wee eww arenes 


26 22 27.79 


Latitude of astronomical station at Ringgold Barracks = 26° 22 27/'.79. 
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TABLE XIV a. 


Corrections to be applied to the results for latitude of astronomical station at Ringgold Barracks, in 
order to introduce the elements of the stars, as given in the Twelve- Year Catalogue. 


tg : ; Ae 
4 rd S38 & rd 33 
ou s DECLINATIONS. o 5 & g DECLINATIONS, Cc) 8 
2 > ea - 
aia: ‘ ane et onl ae 
gl og s | be. [BR |o3 s/ Bae 
o O 
g E B. A.C. T.Y.C. q ess EI & B. A.C. TMs & ees 
a A a. = a 4 A as 
Pd if ee ” Coll! may, By aft “a 


J’ | 4285 40 05 30.5 — |rceceveccsrecver|sevncs coneeeloscoasvesecs 
4292 1246 43.5 | ececccsevrcssoeelevcarvccveeslone 


— 
~ 


1352 | nemeeree cccves| , 3409 18.85 |. .cccsnecees|anenisav tons 
TAIT  |nnereaceesierssas} 18. AE S779 | sncaicaeveene|encnedganen 


2 4367 AY AG OL. 2 Ls! choses taba caance| emavoee inet al en avcncone crime kes 1353 |onescecerveresee|  B4.03 19.08 |ccceceveines 
4433 40 56 55.0 40 56 54,32 — 0,68 — 0.34 WAIT | |ciiscaccccecoes «| 184) 37,79 


tl ene nee rece 


Haat ee none seeeeeereee 


8 4468 T45620.9 inves covceecsse|scetecvevers|cooveresaces|| 19 1389 |eisovaves cocses| 42°12 S285 “liceeveveeese eerie 
4479 BF 49 0612  Jrccensorccevecsslesousssiveeselecneeviasenss 1415 ilecaecsacwesneeee|) 10 26 OL. 70 | cass ansnnet|aaseln tee 


4 4468 14 5620.69 | sevineycceceecce |eevvvievisesedlsreneaceseee|| 20 5716 15 40 48.9 |rcevecccccccvnce lessees vevecs 
4536 37 57 07,1 37 57 08,08 + 0,98 +- 0.49 5834 36.5B-54,5 — [ocve recs seveeee 


beeen eneeee 


wees teen eel ew eeaeeneee 


5 4553 2B UT 50.8 |evccccseeseseves|.ovecscecsvalssscesnccenel| OL 5716 15 40 48.9 |.secceccevuceves|sacvercaseacleeveesecuve 
4640 PO 2G 141 | sovrersvcbidvininds|sansiielsesandananes aeeats 5895 87 05. 21.0 | rswescveseencena|scvecdveenad| ease nussiond 


6 4566 23:15 G22 |reccvevccrvevcerirccessencese[ecceiccceese|| 22 5941 12 40 25.9 12 40 24.18 — 1.72 — 0,86 
4640 2B QD 141 | rocsosavevccsecel caress nsereclocseecverees 6062 40 01 00.3 


HEE H Oe eer ee em eel snes wens weeel sneer eeaene 


7 4652 F245 57D |evevevcccecssees|covensdecsss|eccceeaaveerl 20 5941 12 40 25.9 12 40 24,18 -- 1.72 — 0.86 
4729 19°57 5B.F  |sverseccevccteseleccecercceesleoeee vecves 6068 40 02 18,3 |acecrseecssccee|seecceenserelsccsccecces 


8 A721 13 BD 55.5 [see eececrseccer|ccneceeseona|scevesevceee|| 4 TS54 “|ecce cece cocecsse| IO 45 4B,IB jee. corepinseclisscanaie owiehe 
4783 BD 0429.0 javvccsccccescers|rercevccscer|sesest onesies 1596 [rcccseereeeeeees| 35 59 58.41 


Peon eeew ener sarenseseee 


9 WIA7 |oceecvccccevee «| 18-41 56.70 |.recccaveoreleccccsesese:|| 20 6428 48 35 49,0 48 35 53.28 e428 feveenveevee 
1163 |ovocseevceeeeses| GO 57 69 91 |reveceescavslsoveccccsses 6460 4 00 47,1 4 00 45,89 — 121 + 1.58 


10 A751 13 42 03.5 13 41 56.70 — 6.80 — 3.40 || 26 WBS2, | adiaecerseceeisaae| oe (GB) LE29,.68. levee aeeesnaylneewewasinne 
4783 3D 04 29.0 |rvveveccarsccves|ssnees veveee|sinesedisecine 1736 |escseeseeecvecee| 19 30 28.82 |icdeevenviee 


Beers rensee 


11 4864 2710 06.4 [osevisnersceses 
4953 25 36 12.5 25 36 12.70 


teeseceseses || 27 1652 | ancinnececeeaeeer| SB LL 29,68. |aceversecees|ecreccacces 
+ 0.10 6663 19.85. 46.5. -|aaveuisevevivessiss|sevnvaeeseeelverwesehens 


12 4864 RT 10 06.4 |ovvvercacesrsesalervenssresneleecansivnesys|| 28 “6460 4 00 47.1 4 00 45,89 — 1.21 — 0.60 
4993 25 41 08,8 25 41 06.88 — 1,92 | — 0,96 6476 48 40 27,0 


SOOO ew eee eeeneeleeeeeeweeeu sl seeee ee sees 


13 | 1973 39 31 03,66 20341 O05 HO DO AM pale Peet as alk awwatetenielaceee aaa 
4 HOSES Sb c cities eohl sty unser toaitenal ns cosets oobl tis eeanwass 6528 | 13 38 40,7 13 38.40.42 | — 0.48 | —p§.0.24 


1A | ERED WP OLAS SEIO VN onctecdeayaneleseses casech|tneeee guaubslh MSO GOIN) I ale 3/58 st 
. PESTS Ul Sh 14 87: Tl Bearer aasnsbas 


FORO O Ome meet eraa Herne e serene ls #8 ceeee 


6667 86 OL T4.5 | sesrsectchcpeens 


Fees Oe Se eee leone recone 


ats) WB41 [ossteceveseesee| 84 14 20,52 


WALT [esseseeesesecece| 18 41 37.79 


31 6647 16 40 08.0 16 40 03.25 — 4.7% | — 2.57 
Fede cceesoesleveevensenes 6667 36 01 14.5 


seaneececere|eeecceeeesceft B@ | 6745 42'2B: 2758" Hesicinsia'soda ee sin'v' |ieisiecwiclanigmall Pedwoeh stoma 
shed sbu deans 6772 10 15 05,1 ‘10 15 05.54 + 0.44 | + 02 


16 RL RV GBS Joovavee asssanps 


31 14 37.7 


Nay 
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Tabulation of results for the latitude of astronomical station at the mouth of the Rio Bravo, derwed 
from observations made with zenith telescope No. 4, on twenty pairs of stars: By Major W. H. 
Emory, Chief Astronomer and Surveyor of the United States and Mexican boundary survey. 


ist pair. 2d pair. 3d pair. 4th pair. 5th pair. 6th pair. ‘7th pair. 8th pair. 
Date. flor Ga." B. A. 0. B. A. 0. B..A..C. B.A. C. B. A.C. B. AVG; 
1390 N. 1577 N. 5460 N. 5367 8, 5686 8. 5716 8, 5821 8. 5929 N. 
1399 8. 1597 8. 5532 8. 6432 N. 5788 N. 5788 N, 5886 N. 5941 8. 
° / u ° y u ° 1 u“ ° ! uv ° / u ° ! Nw ° / u“ ° / “ 
August 5, 1853.......00..se0009| 25 57 21.82 | 25 57 19.50 |eceeveceseaver|ece eees-| 25.57 23.75 | 25 57 Q1.77 | 25 57 23.67 | evevcececeee 
Dire a secsvare nous 95 57 22.14 | 25 57 22.77 | 25 57 22.00 |......eeeee0e-| 25.57 21 45.) 25 57 20.08) 25 57 21.95 | 25 57 23.74 
Me lObGuaeecsesepnctocse| eo Ur 2h.00 95 57 20.24 | 25 5721.21 | 25 57 22.86 | 25 57 21.88} 25 57 20.06 | 25 57 21.38 | 25 57 22.76 
9, 1853...ccccsceseecres| 25 57 22.72 QE ST QLAL |cvvececesevees|sccenveeesecer|seeevecssastes|seee tess cees 95 57 21.71 | 25 57 22.51 
10, 1853.....ssseeeeeeees| 25 57 22,28 | 25 57 20.52 25 5T 22.27 |eeceeecesceees| 25.57 21,16 | 25 5718.89} 25.57 21.18 | 25 57 23.39 
U1, 1853..,.0cccecccevess| 25 57 21.83 FAs SHIAPANN GMD gin cat tctn'ops lc bs 26.08 Maeda s9 eels see Wea cau| veseiowee cons) 25/57 29.59'\| (557 2atH6 
16, 1853.........eecceeee| 25 57 21.50 | 25 57 90.68 |ovesvcceccssed|eoe. s escseees| 25/57 20.67} 25.57 18.62 | 25 57 22.91 | 25 57 23.81 
17, WB5B......cceeeereees| 25 57 22.90 AS. BT OT G5 Vaiss uvainwerews|esspeace 04 incisor osu seg casnpe| 25 57 20,82)) 25.57 23.73, | 85, 57 23.37 
18, 185B..ceeeeceeee vee] 22 57 22.56 | 25 57 21.50 jrveeeee svesesleveregncveceealerer ces seaeee| sees wesess| 25.57 23,38 | 25 57 23.30 
Latitude by a mean of each pair| 25 57 22.18 | 25 57 21.02) 25 57 21.83 | 25 57 22.86 | 25 5721.78 | 25 57 20.04 | 25 57 22.49 | 25 57 23,19 
TABLE XV—Continued. 
10th pair. 11th pair. 12th pair. | 2 pair. 14th pair. 15th pair. 16th pair. 
B. A. C. B. A. 0. B. A.C. G. Cc. G. Cc, G. C. B. A. C. B.A. C. 
6087 N, 6365 N. 6365 N. 1805 N. 1805 N. 1710 N. 6744 N. 6851 N, 
6106 8. 6482 8. 6528 8. 1850 8. 1852 8. 1756 8. 6777 8. 6868 S. 
Gia dt ae may? / erry uge ° i 2h bie gle ° Be Sarge 7 sa matt Bad: 
25 57 23.56 | 25 57 20.52 | 25 57 21.88 |.....cceceeeceleceeveeecsaces| 25 57 21.85 |...ceveesceeee) 25 57 24.32 
D5 57 D1.70 |.ccccccecccecclessccccseveves| 25 57 23.73 | 25 57 23.45 | 25 57 20.44 | 25 57 23.27 |eceesereeeves 
ceceeeeeceee| 25.57 22.20 | 25 57 20.05} 25 57 21.17] 25 5722.87.) 25 57 23.07 | 25 57 20.54 | 25 5721.02 | 25 57 21.12 
cevecceccese| 25 57 21.94 | 25 57 18.98 | 25 5720.71 |...cscseeeeees| 25 57 23.09 } 25 57 19.64 | 25 57 20.66 | 25 57 22.97 
10, 1853....,...200002-.| 25 57 22.25 | 25 57 19.29 | 25 57 20.90 |..seeesevseres 25 57 24,24 | 25 57 20.82 |rrccssevccsecs|secseersveers 
U1, 1853...04.00.sec0sye0} 25 57 22.86 | 25 57 21.15 | 25 57 92.13 |.ccevecceeeees| 25 57 22.47 | 25.57 20.19 | 25 57 20.93 | 25 57 21.52 
16, 1853.....0sceccceeeee| 25 57 22.00 | 25 57 19.40 | 25 57 19.85 |....-.0.esee0e| 25 57 22.92 | 25 57 19.35 |rrsseneneseves| 25 57 21.97 
17, 1853..0640--seeeeeeee| 25°57 22.80 | 25 57 21.56 | 25 57 22.03 |...s..-seeenee 25 57 23.83 | 25 57 20.69} 25 5721.17) 25 57 22.63 
18, 1853....0..-ceeeeeeee| 25 57 21.62 | 25 57 920.92 | 25 57 22.00 |..........666-| 25.57 23.71 | 25 57 19.82) 25 5721.45 | 25 57 22.70 
7 Latitude by a mean of each pair) 25 57 22.82 | 25 57 20.23 | 25 57 21.33 Mae 57 23.30 | 25 57 23.26 | 25 57 20.37 | 25 57 21.42 | 25 57 22.46 
TABLE XV—Continued. . 
17th pair. 18th pair. Ist result. Qdresult. | 3d result. |Final result. 
‘Results for lat. | = ar ae = 
by a mean of| gis ga | SEZs oe 
( Date. B.A. 0. each night,| ERE &St | Esee| 83 
72S. hore ical a8 eae ie s 5 > 
7254 N. reel) | Fag Fag | FEag| &2e 
#52 (#338 | desde] 228 
| jae nw a ~ 
: ° “ oor jeune ° uw ee a on pea! 
MEL 1S0D dscv sxeiwelbadivdveseanes caerocadeucess} 15/87 (92:96 
7 25 57 21.99 25 57 22.85 | 25 57 22.27 
25 57 21.60 | 25 57 22.02 | 25 57 20.10 | 25 57 22.34 | 25 57 21.52 i 
7 25 57 19.76 | 25 57 22.06) 25 57 21.09) 25 57 22.71 | 25 57 21.45 | 
a 10, 1853 ....ece0. | 25 57 22.26 | 25 57 22.82) 25 57 21.63) 25 57 22.36) 25 57 21,65 
| 1, 1853 .,.0s0006 | 25 57 21.54 | 25 57 22.60 | 2557 2185 [oecseeveseeeee 25 57 21.85 
16, 1853 ...++2.006| 25 57 21.18 25 57 21,09 
: 16, 1853...,seeee«| 25 57 21.60 |.... 000 25 57 22.18 
18, 1853 e006 saves| 25 57 21.85 [eeseseevne 25 57 22,07 


Lat. bya m’n of each 


25 57 21.47 | 25 57 22.54) 25 5721.24 | 25 57 22.56 


Latitude of astronomical station at the mouth Of Rio BravOcsessseocesseerscersessesesoetecs 


Vol. I——31 


25 57 21.89 | 25 5721.78 | 25 57 21.82 | 25 57 21.83 


= 25° 57 21/83 
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ASTRONOMICAL STATION s. 


E. 


Table of ‘latitudes and. longitudes of points on and near the boundary between the 7. States and Mexico. 


Station.” 


: 


Camp Riley, (Major Emory’s Astronomi- 
eal Observatory.) 
‘Bast Base”, Station ......sececeees oc. 


‘te West Base” Station .....cseceeee sees 

~ ‘Monument No. 1, marking the initial 

* point of boundary. 

Monument No. 2, (Station 4)..... 

Station No. 1.....ceeeseceeeeeees 

Sinton Nos aceratecctsecwese ete 

Boundary Peak (A.) s.sseeeeseeceees 

Camp 118) “San Pasqual)......seeseseees 

Camp 114, (near Warner’s Ranch)......+ 

Camp 112, (Vallecito) .....csceeeeeeneee 

Camp 111 (Carrizo Creek). 

First Wells. ....+ecseesscececsneeeneeers 

Station 46, (left bank of Rio Colorado, be- 
low junction of Rio Gila.) 

New initial point of boundary on Rio 
Colorado, 20 miles below the mouth of 
Rio Gila. 

Monument (pyramid of east iron) on So- 
nora line, near the Colorado. 

Quitobaquita ...cyeceeeeee vevveccceseeee 

Junction of Gila and, Colorado,.,........ 


Station No. 7, on Rio Gila. ....eeceseeeee 
Station No. 8, on Rio Gila.. 
Camp 105, on Rio Gila, (Emory’s Recon.) 
Station No. 9, on. Rio Gila, (Hmory’s Re- 
connaissance.) « 

Station No. 10, on Rio Gila 

Station No. 11, on Rio Gila...........005 

Station No. 12, on Rio Gila.......... 08. 

Camp 103, on an island in the Gila, 
(Emory’s Reconnaissance.) 

Station No. 13, on Rio Gila......eeeeeees 

Station No. 14, on Rio Gila.... seesseeee 

Station No. 15, on Rio Gila..... .eeseees 

Camp No. 101, on Rio Gila. (Emory’s 
Reconnaissance.) 

Station No. 16, on Rio Gila.......seceees 

Station No. 17, of 1852, on Rio Gila, or 

station No, 42, of 1851. 

Camp 99, on Rio Gila, (Emory’s Recon- 
naissance.) 

Camp 97, between Pimos and Coco Mari- 
copas Villages, (Emory’s Reconnais- 
sance.) 

Camp 95, on the Gila, (Emory’s Recon- 
naissance.) 

Camp 93, on Rio Gila, (Emory’s Recon- 
naissance.) 

Camp 91, on the San Pedro, near its 
mouth, (Emory’s Reconnaissance.) 

Camp 89, Disappointment Creek, (Emo- 
ry’s Reconnaissance.) 

Camp 87, on the San Francisco, about 
two miles from its mouth, (Emory’s 
Reconnaissance.) 


sane sere tees 


Latitude north. 
When. 
CaF " 
32 35 43.53 | 1849 
32 35 42.33 | 1849 
32 34 33.10 | 1849 
32 31 59,63 | 1849 
32 3225.2 | 1849 
32 33 11.8 | 1849 
32 34 02.0 | 1849 
32 36 35.9 | 1849 
33 03 42,0 | 1846 
33.16 57.0 | 1846. 
3258 15,0 | 1846 
32 52 33,0 | 1846 
32 40 22.0 | 1846 
32 43 48 1851 
32 29 44.45 | 1855 
32 29 01.48 | 1855 
31 56 26.57 | 1855 
32 43 32.3 | 1849 
32 43 56.8 | 1852 
32 4429.2 | 1852 
32 43 17 1846 
32 41 36.3 | 1852 
32 40 25.2 | 1852 
32 41 49.3 | 1852 
32 42 39.7 | 1852 
32 43 38 1846 
32 46 02.5 | 1852 
32°46 44.8 | 1852 
32 49 40.8 | 1852 
32 55 52 1846 
32 55 56.4 | 1852 
32 58 58.6 1851-9) 
32 59.22.0 | 1846 
33 09.28.0 | 1846 
33 04 21.0 | 1846 
33 05 40.0 | 1846 
32 57 43.0 | 1846 
33 14 54.0 | 1846 
33 14 29,0 


1846 


DETERMINED, 


How. 


Zenith telescope... 


Triangulation from 
Camp Riley. ° 
weer GOrscvcevececees 


weeedOreseccarccesas 


aver dOrssecvesccsees 


caesdOrceeesenes 
SeaedOveces or 
aneedOrsenveceecess 
Sextant ....eceeee 
we edOssccevsevencens 
wee dOceyecnnvececes 
eeeedOresevcnerecnes 


we veOry pevecusecens 


see dOsres 


Zenith telescope... 


Triangulation from 
initial point. 
Zenith telescope... 
Triangulation from 
observatory. 
Sextant....cceecees 


wansOsccorsccvevere 
vesv@Oaenere 


woeedOrcvecseccccuce 


vee dO.. 


eeerMOrsesecerer ees 


eesdOrevenecvecsecs 


one edOrnpecesceveecel eres 


ourbOQcavecevassienes 


oye sOQsenvegecesesss 
veesG0us 


woseGOesvevece wceeen 


npecdOscanvyagieencen 


oe esOecancesncvinsse 


wessOQscnccseaccaces 


oe redOrevecsdevseee.) 


averGOreceserccces « 


woerGOr sevens cccece 


ereedOinveeesseecves 


peeedOreversecaesded 


aeerdOvcereucsussyss 


DETERMINED, 
Long. west of 
Greenwich. |when How. 
° rw 
117 06 29.7 | 1849 | Moon culminations. 
117 06 29.7 | 1849 | Triangulation from 
Camp Riley. 
117 09 03.23 | 1849 |....d0.....000 evens 
117 08°29.7 > | 1849}. .edO. cr cecevvenees 
117 0331.7 | 1849}... dO. ceceveseeens 
116 5305.9 | 1849 |... dO. seeeereeeeee 
126 4417.6 | 1849 |... dO. ceeven veces: 
116 18 14.6 | 1849 |....dO.... cee ew ere 
117 06 42.2 | 1846 | Sextant...... sees 
116 41 56.2 | 1846 |....dO...,..eeeeeeee 
116 23 53,2 | 1846 |....do....... 
116 00 22.2 | 1846 |....do.. .... 
114 00 28,0 | 1846 |....d0......+ 
114 39 58,2 | LSS) | ove dOrccccevvweenns 
114 48 44.53 | 1855 | Triangulation from 
mouth of Gila. 
114 46 14.43 | 1855 | Triangulation from 
initial point. 
112 52 25.73 | 1855 | Moon culminations. 
114 36 09.9 | 1849 | Triangulation from 
observatory. 
114 95 33,7 | 1852 | By survey ......... 
114 19 85.7) | 1852 |... dO. eee esennens 
114 17 32.5 | 1852 | By survey.......+5 
114 18 20.0 | 1852 By SUIVEY . eceecees 
114 00 33 WB52) |S dO. cea vweswecees 
113 58 15 1852 |....do... 
113 46 59 1852 | By survey ......... 
113 44 22 1B52 |... .cdO.sccsaveccenns 
113.36 45 — | 1852 |....d0....ssseaveees 
113 18 54 TESS lv sweGO.swenneyseses 
113 11:15 1851-2}....do... 
° 


eee ee eeeeeneeleenees 


debe n eevee erent eenees 


Rese ee eee ee tere eeee 
*' 


Panne eee ee eee eeee 


Observer. 


W. H. Emory. 
Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Lieut. Whipple, Top. 
Engineers. 
Lieut. Michler, Top. 
Engineers. 


Lieut. Michler. 


Capt. Jimenez. 
W. H, Emory. 


Lieut. Whipple, Top 
Engineers. 
Do. 
Do. 
Do. 
W. H. Emory. 
Lieut. Whipple. 
Do. 
Do. 
W. H. Emory. 


Lieut. Whipple 
Do, 


W. H. Emory. 


Do. 


Do. 
Do. 
Do. 
Do. 


Do. 
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* ‘ 
DETERMINED, DETERMINED. 


Long. west of 
Greenwich. When. 


Latitude north.| ——~ 
When. 


How. How. 


Se a 


Sextant ..ccoce svslovceweevecsecs sceces|eeesuevenccece cesees 


ri he 


3312 10,0 | 1846 


ay ‘two terete has its mouth, (Emory’s 
Reconnaissance.) 
Camp 83, on Rio Gila, (Emory’s Recon- | 32 53 16.0 | 1846 
* _ | Raisrance.) 
| Camp 81, on Rio Gila, Spaces Recon- | 82 44 52,0 | 1846 
Bi 
amp 80, on Rio Gila, Camory’s Recon- | 32 38 13,0 | 1846 
Pi pitas). 
| Camp 78, frst camp on, the Rio Gila, 32.50 08.0 | 1846 
- Emory’ Reconnaissance.) 
Camp. 77, Night Creek, (Emory’s Recon- | $2 50 54,0 | 1846 
is naissance.) \ 
: DOIN Mba be cd dk Shnanincnnan.cannsine _ $2.47 53.1 | 1851 
Camp 7, in the mountains, between the | 32 42 11,0 | 1846 
___ del Norte and Copper Mines, (Emory’s 
§  - Reconnaissance.) ; 
Camp 73, first camp after leaving Rio del | 32.55 04,0 | 1846 
Norte, (Emory*s Reconnaissance.) ‘ 
. cee east bank of Rio del Norte, | 33 20 02,0 || 1846 
(Emory’s Reconnaissance.) . 
-hanp €2, west bank of Rio del Norte, | 33 41 19.0 | 1846 
_(Bmory’s Reconnaissance.) 
‘Camp 65, wost bank of Rio del Norte, | 3407 39.0 | 1846 
about two miles below Lamitar, (Emo- 
_ ry’s Reconnaissance.) . 
p 62, a little south of and about one | 34 48 33,0 
: ad of Peralta, (Emory’s Recon- 
nC.) 
pat Peralta, near Sefiora Chavis’s | 34 50 57,0 | 1846 
; private chapel, (Emory’s Reconnais- 
‘sance,) 
ae’, PUQUETAUC y 6000 sasdbeaeaamabisnese|! ci0G OL.0. | 185d 
ap on the Rio del Norte, near the Ala- | 35 11 20,0 | 1846 


., (Emory’s Reconnaissance.) 
, pon the Rio del Norte, about one | 35 25 30,0 | 1846 


» 


i Ss San Felipe, (Emory’s Re- 


— Caunp ‘Santa, ue (Emoty’s Reconnais- | 35 41 06,0 | 1846 
sane.) 

a _Lioutenant Whipple’s ‘astronomical sta- | 3292 13,4 | 1851 
: ‘oes user Dots Ane, : 


nenedOine caneserecslecnccceresenee|ersue: [ese tenseecreses anes 


Pen Cperernr renters (errererrrirrriittttrt terete ir 


al seeedOrcerececeesens|seeenctverceec|tenene|teeeeeeeenes ease eens 


aveedQvecces sonscveleesccaesccevcs|scesetlevcenseescercses cons 


sueeWOrccscesccveeee|scceccccercees|seeseslecsessancenceceseees 


Lieut. Whipple. 
W. H. Emory. ‘e 


weardOssccvecsvecven|) 208004 99,7, | 185) | Sextant..cacsccccce 


senedQrecccnccvoesecs|recee covcencelecceselsecccccnecevesescens 


serdOrncccerceeseeelersce evecenvelentee |eeeneeeeeree cece esas 


paseAOrcccnccveccues|souceneseetens|senens|eessanecerccuseuates 


neeedQreccccccneneus|eecceeccceness|seuser|soeeeacsesesncee eens 


wenedOrcccceacnenenn[eeeeeeneereres|sensenleaeeene seenneantens 


pavedOrccccscccccvec|soescccceasspelecccselsenvenecnenceseswees 


ev vOOss chacesscqcas|soncvianessacce|veecna]dopeteecusessesccecs 


wvesdOceeseeessaeees| 106 37 52,0 | 1853 | Moon’s culminat’n. 


peaeMQiccsecededecies| ctadeccvccivaepasnene]ssescacecccweceneced 


Lieut. Whipple. 
W. H. Emory. 


seeedOrccccasceneen|seeeneseeeeeeeleceeeslereearapeeesenes anes Do. | f 


Do. A 


seedOrcccccecuveeel|sevencsceeaven|secceslerretecseeesenenseas 


Transits over prime | 106 50 11,25 | 1851 | Signal flashes simul-| Lieut. Whipple. 
vertical. taneously obser’d 
at Frontera. 
Survey..sseseeevees| 106 48 92.5 1851 | Survey....... oe cites 
Triangulation from | 106 50 56.25 | 1851 | Signal flashes . ... 
astronom’! station. 
eacOQreceesccccsess[escesecesesese| 1851 | Triangulation from 
astronom?’! station. 
ah Picante Waveweitactlexawel axanscova]) 200k | Slasten Of gunpow- 
der. 


tow 
teen Ana (church) .ssccceccesseee ee] 82-99: 13,8 | 1851 
Initia point of parallel 32° 29 in the | 32 22 00.0 1851 
channel of Rio Bravo. 
monument west of Rio Bravo, on | 3222 00,0 | 1851 |. 
el 32° 29/, ; 


32 22 03.8 | 1851 


PEP URAN RTA RMS ote veReleev eh) JOUE leaky Caren’ 


IBS JoceedO.cceeeee 
VBBL | 06 dO. vee 
seeeeecerneee IB5L | 40 dO.. 00s 
Sextant..... asfocesccesaceeee| LG51 | Soxtant..... 
To peadOrsccveceeeseee| 109 OL 16.3 | I85L |. 0..dOrs. ee cceereeee 


sen 32:29:13.4 | 1851 
.do. | 32.99 .20,.7 | 1851 
MO .ceeeeeees| 92'22.95,6 | 1851 | 
32.92 31.1 | 1851 
9295 18.5 | 1851 
| 92.20 21.8 


Os seveences 


9205 00.6 | 1851 |,...doveeeceeeseeees| 1090217 | BSL ]....dO.ssececvereees 

32 08 99.8 ; 10911 45 =| 1851 |....do... 

32-08 43,7 109 24.45 — | 1851 |....dO..srrerseenees 
109-4710 | 1851 |sesedOveereserseree 


weeeeee 


acpi maple Stems id Diswiss 
64h and 7th. - sl 
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ASTRONOMICAL STATIONS. 


E.—Zable of Latitudes and Longitudes—Continued. 


Station. 


Camp, Salt Lake Spring, October 14, 1851, 
Seiior Salazar’s terminal point of parallel 
32° 22, 
Camp near terminal point. ...se.eeeneees 
Castro Spring. ..sseesevcencneevseeervees 
Pools in valley of Saos, bed of Rio Santo 
Domingo. 
Quercus CahONn..cseessseverveceveneeve 
First station on Rio San Pedro, ......0++ 
San Pedro Springs .... 
Tucson astronomical station... se.....++ 
Tucson (Church)...0..seeeeevenesveesens 
Station 6 miles north of Tubac, s.e.sseees 


se eeeeoren eens eens 


TUbacersececce cons secvvecvenveceveeuss 
Station near the mission of Tomocacori.. 
Ojo del Sopori.escscccessecvens eves caceee 
Bamori.. 


se eeeeee ene e ee cee e enone eres 


Hacienda of Avibaca ...seeeeerneeenreees 
Las Boquillas...cseesssveeenseencetecens 
Near the Sierra de la Arteza...sseeceeees 
Station upon the road, July 15th........+ 
Station upon the road between Cobota 
and Sierra de la Nariz, 
Station upon the road, July 18th......... 
Altar (SOMOra).cseceseeveesese seer eveees 
* Los Nogales,..sessccceceseees weseees 
Astron’l station at head of Santa Oruz river| 
Santa Cruz, (church) ..seecese eeveeenes 


Agua Prieta Ravines...secessseesevee cece 
Ban Bernardino. yesveseeeessceeeensssees 
San Luis Spring .... eee. cavenseveneneees 
Agua del Perro.. ceverseessesverees reeees 
Daspid.. score veseeesussnaeess 
Carrizalillo ...eeeseee 
TanOS.ceveee see 
Corralitos ...ceccvecseses 
Fort Fillmore, (astronomical station)..... 
Fort Fillmore, (officers? quarters).......+ 


sete eee eens 


PP eae en eeeees rene 


Frontera, (Maj. Emory’s observatory).... 

Astronomical station, near initial point 
of boundary, (parallel 31° 47/.) 

Initial point in river, on parallel 31° 47’... 


Monument near initial point, on right 
bank of river. 
El Paso del Norte, (Salazar’s observatory) 


El Paso del Norte, (cathedral)... 
San Eleeario, (observatory),.........+ 


San Elceario, (cathedral) ...sseaseeveeeee 
Mouth of Cafion, (Major Emory’s obsery- 
atory.) 


Latitude north. 


Suk hh 


32.02 38.8. 
32 22 01.0 


32 22 06.6 
32 25 54.6 
32 40 05.7 


31 56 15.0 
31 54 31,2 
81 50 52.0 
92 12 92.0 
32 12 54.5 
31 41 58.53 
31 34 47.16 
31 43 54.89 
31 39 40.87 
81 35 02.30 
31 39 27.15 
31 53 06.76 
31 46 58.64 
31 43 37.03 


31 52 24,74 
30 42 44.26 
31 21 00.1 
31 17 56,28 
31 13 22.5 


31 18 23.5 

31 19 40,35 
31 20 32,88 
31 20 57.56 
31 20 56.43 


31 50 55.26 


30 52 00.0 
30 42 95.0 
32 13 34.8 
32 13 38.5 


31 48 44.31 
31 04 00.0 


31 47 00.0 
31 47 00,0 
31 44 15.7 
31 44 15.7 
31 35 12.62 


31 35 02.3 
81 02 26,15 


When| 


1852 
1854-5 


1855 


1855 


aeeeee 


1851 


1851 
1852 


DETERMINED, 


How. 


Sextant... 
wees 
conensees 
oeesdOrroccevetesens 


soeedOrececseverisves 


10 00dOrs vevenscvenss 
ss eUOrerccevecvecce 
Sale QOrasvieceraaeee 
rebeAOsereccecvecens 
Survey .erveewewesess 
Sextant.....+eee00- 
SUIVOYs. seveveceves 
Bextantercesseseers 
sasdOrevevevevecnes 
veredOrsecreneveree 
snnvdOrccureneeudues 
saesdOrrccevececcees 
eeevdOrvevvvceesdede 
ceredQrccrcoruceses 


seneGOsscerrvevecces 


eenedOrecevevensives 
we edOsecsvenscceves 
Zenith telescope,.. 
ererdOvnerecrevedess 
Survey from astro- 
nomiceal station. 


Sextant.... iccansees 
Zenith telescope... 
eevee dOnvcrsaveses 
esvvecAOvessrrnvenes 
2190sOrs vsecsveves 
so0ess Oss cviaevesnss 
Sextant...... sees 
saady: WOrs vencer tives 
+ vewrdOsrcsveces 
Survey from astro- 

nomical station. 
Zenith telescope... 
tesanedO., 05 


se reaeee 


ee idOrrervese® 


#463 0vGQey ouevosiete 


Transits over prime 
vertical, 
feneeeOrsee euecses 


Zenith telescope... 


Long. west of 
Greenwich. 


“ 
wane e ener enee 


109 50 56.25 


109 50 15.75 
109 48 35.2 


109 33 20 


110 08 35.0 
110 11 52.0 
110 12 16.5 
110 53 10.0 
110 52 55 
110 57 06 
110 57 50 
110 56 57.90 
111 11 04,05 
111 14 12.60 


pene teen eens 


See ewe cone eens 


lil 47 03,45 
112 14 02,55 


bene eereee eee 


111 44 12.0 
110 51 02.1 


A eee eeee erence 


110 30 27.5 
ar 


109 33 35.0 


Ae ee eens teeeee 
sees ee ee newer 
seen ewooe caus 
Fete eee eneeee 


sete eee e werner 


al eeeeeeeeesnnes 


Wee meee eeeeee 


peneee . 


106 42 15.0 


106 33 04.5 


ween eens weeee 


106 31 20.8 
106 31 23.5 
106 29 05.4 
106 29 00.0 
106 16 15,0 


106 16 13.8 
105 37 15.0 


When 


1851 
1851 


1851 
1851 
1851 


1851 
1851 
1851 
1852 
1852 
1852 
1852 
1855 
1855 
1855 
1855 
1855 
1855 
1855 


1854 
1855 


weeeee 


1855 


1855 


teeeee 
weeeee 
teeeee 
tees 

seeeee 
weeeee 


1852 
1852 


1851-2 


1855 


DETERMINED, 


How. 


Sextant..veeevevere 
Moon culminations, 


Sextant. .....08 


evecdOrececcvneseess 


wee edOiscccecerscves 


aeedOr veer ccescesee 
erred Orcverecces oes 
Moon culminations. 
Sextant....ccsevses 
veredOrcecerecsccses 
eeeedOrecece vecccce 
cee eOseververeceses 
sabeGOre deaestenses 
Sextant...ccccsecer 
Bere Cee Ue 
ase OOsstisastvevies se 
weredOreccesccresves 
nsscOQrnsunceaaleedwe 


resMOrererere. sree 


snes eeseusevensves 
ooseOvereiccecaeeee 
Moon culminations. 
peadeccoeveavedy beet 


SUrVeYire csececevee 


see DOre ceceescceees 


Pee tenet ewe nneeee 


eaeddOeuevecssaces 


Moon culminations. 


beeen ee ween eee eens 


Triangulation from 
Frontera. 


ecneerdQerescecceser 


Signal flashes simul- 
taneously observed 
at Frontera. 


ene severe sneses 


Moon culminations.' 


eseeveGOivevevedbess 
Flashes of gunpow- 
der simultaneously 


Observer, 


SY 


Lieut. Whipple. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Capt. Jimenez, 


Do. 
Do. 
Do. 
Do. — 
Do. 
Do. 


Do. 
Do. 

J. H. Clark. 
Do. 

Lat. by Lt. Whipple 
and long. by the sur- 
vey of United States 
boundary commiss’n. 


Do. do. 
J. H. Clark. 
Do. 
Do. 
Do. 
Do. 
Lieut. Whipple. 
Do, 
W. H. Emory. 
Do. 


Do. 
J. H. Clark. 


Do. 
Do. 


tLong. by W. H. Emo- 
ry, lat. by Seifor Sa- 
lazar. 
Do. 
Lieut, Smith. 


do. 


W. H. Emory. 
Do. do. 


obs. at San Kiceario. ’ 


*Since this point was established, the corresponding observations at Greenwich observatory have been furnished in manuscript by Prof. Airy, Astrono_ 
nomer Royal; and the result deduced therefrom is 7h. 23m. 358.3, showing a difference of 11s.2 from the adopted longitude. 
} Moon culminations also observed by Salazar, and resulting longitude found to correspond. 


W. 4H. E. 
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i E.—Table of Latitudes and Longitudes—Continued, 


Cee eee 


Station. 


Near mouth of Cafion, where San Anto- 
nio road strikes the Rio Bravo. 

Presidio del Norte, (Major Emory’s ob- 
servatory, opposite.) 

Presidio del Norte, (cathedral). ..ss0.++++ 


Camp No. 1, (Lieut. Michler’s, Station 
No, 91, survey of Rio Bravo del Norte.) 
Camp No. 3, Station No. 130....++..00+0+ 
Camp No. 4, Station No. 171. 
Camp No. 5, Station No. 211 
Camp No. 6, Station No, 294..... +... +++- 
Camp No. 7, Station No. 325, opposite 
mouth of Rio Pecos. 
Camp No. 12, above Eagle Pass.. 4 
Fort Duncan, (observatory).....+es00s0+- 


Fort Duncan, (flag-staff)...6..eeceeeeees 
Falls of Presidio de Rio Grande...... ... 
Fort McIntosh, (astronom’! station, near) 
Fort McIntosh ........sesessereeenerceas 
Redmond’s Ranch, or Bellville.....+.++++ 
BOA. ccscusvvccescecssseesovacceceons 

Ringgold barracks, (observatory). .......+ 
Ringgold barracks, (flag-staff of garrison.) 
Hedinburgh.......sccoceesccecescccroccens 
Reynosa, Mexico, (church steeple).......+ 
Old Fort Brown.....cseseceeeesscoeeeens 
Observatory near mouth of Rio Biavo.... 
Northern point ‘at mouth of Rio Bravo.... 
Mouth of Rio Bravo...secseseseceeeeeees 
Camp west of, and near, Fort Inge, Texas. 
Camp on Leona river, 15,000 feet north of 

Fort Inge, Texas. 


TBM MOTAB nis ccccssccccosceces 
Rio San Pedro, (Ist crossing)... 
Devil’s Camp . ...sseceeees veces 
Devil’s River Valley.......sssseecesevees 
Camp XV, where road leaves San Pedro 
going to El Paso. 
BRODER Che cad cededsicccsssnsee eevee. 
Howard’s Spring....sssssesecsseeeessers 
Camp on Rio Pecos...... sseeveeseeeeees 
Camp where road leaves Rio Pecos, going 
west. 
Escondido creck...++essssesceereesecees 
Camanche Spring.......- +. 
POM DTN Gs sc cicasesviossapeiicseisispcccde 
Prairie Camp..........++ 
Limpia Camp .........05 
Limpia, (Vallecito)..... 


Camp on the Tascite...ssccccssocceseres 
Snow Camp ....0..csccsvessccssceescess 


Latitude 
North. 


Cay " 


31 02 25,4 
29 34 07,13 
29 33 53.12 
29 47 12.9 


29 48 41,2 
29 48 36.8 
29 46 18,3 
29 45 08.6 
29 41 45.5 


28 43 03.2 
28 42 43.67 


28 42 16.4 
28 16 11.5 
27 30 22.75 
27°30 08.0 
26 52 06,8 
26 24 20.8 
26 22 27.8 
26 22 30.5 
26 05 53.9 
26 05 34.1 
25.53 16.3 
25 57 21.82 
25 57 18.20 
25 57 10.0 
29 10 18.4 
29 12 47.1 


29 10 18.4 
29 13 46.0 
29 18 35.0 
29 29 21.6 
29 57 02.0 
80 03 52.1 
30 10 38.4 


30 23 59.6 
30 28 00.5 
30 59 59,5 
30: 58 48.0 


,30 52 23.0 
30 52 59.5 
30 53 33,1 
30 49 01.7 
30 44 51.0 
30 41 26.0 
30 36 30.6 
30 12 51.0 
30 36 28,7 
30 40 49.9 
30 53 27.5 
30 59 58.5 
31 03 58.2 


1853 
1851 
1850 


1851 
1850 
1850 
1852 
1850 
1850 
1851 


1850 


1851 


1850 
1850 
1850 
1850 
1850 
1850 
1850 
1852 
1850 
1850 
1850 
1850 
1850 


DETERMINED, Longitude 


West of 


Greenwich. |when, 


o 4 


, 
105 37 23,7 | 1852 


Survey from astro- 
nomical station. 
Zenith telescope... 


104 24 45.3 


1852 


104 26 27.7 


cesveeOOs cove seoees 


Sextant......+s+e++| 102 17 21.0 
102 04 19.0 
101 51 52.0 
101 41 05.0 
-| 101 26 29,0 
101 19 35.0 


seeveesdOc sens veneies 


100 30 24,0 
100 30 26.7 


veneeetlOs vverceesse 


seer ers ereevreese 


100 30 19.3 
99 28 47.0 
99 29 07.0 
99 17 27,0 
98 59 17.0 
98 46 32,85 
98 46 37.93 
98 13 37.5 
98 14 22.4 
97 26 22.5 
97 07 87.5 
97 07 22.5 
97 07 17,0 
99 47 12.0 


Senne e monn eres 


saveetsdOsvvdvsrvecs 
eeeeecsdOsconeeeress 
peceecidOceunececees 


woenee UOseccsecenes 


eeeess UOnvrevee 


secees AO0reeee reece 


Zenith telescope.... 


sacees UOiserereveces 
Sextant ..scesscees 
BUrveyenssesececoes 
Sextant....+- severe 
Zenith telescope..,. 


toedee UOswescees eves 


wane es eeeeeeeneeeres 


Sextant......+se006 
sevens dO 


99 47 10,0 


woveee Oiecces vesers 


a2ecae A0crscvasvienes 


eesese AOrrvcccescees eves 


100 57°35.0 


Deane eee e wees 


et dev AOteds vevsedes 
encase GOisensees vies 
eases Averesercves 


seeees GOseseveeeee 


101 11 13.2 | 1850 
101 27 15.0 


seeeee rere eees 


succes UOseveessesees 


seen eet eee near eeeeee 


bene eet een eee 


103 04 13,0 


wee eee ree eens 


1850 


eeeves UQseeeee seapeneeneceseleoeees 


eee 


104 14 48.0 


104 22 05.5 


ae eeen teen eens 


sancee ADs eceees cece 
609004 UOsedegsereses 
aeyeee AOregeeveeeres 


sevess WOusreveevevees 


sesees U0usesesvenss 


sesnee Urecesvenreee 


seen eee eens 


sores UOserensveeees 


a) seen eewaen eens 


DETERMINED, 


Observer. 
How, 


Survey from astro- 
nomical station, 
Moon’s culminat’ns. 


W. H. Emory. 
Do, 
Triangulation from } Salazar, 
observatory. 


Survey...+eeeeeeees| Lieut, Michler, 


ses sAOie cos neceevee 
e0ecdQseccccccvccncs 
sserdOrecscveresvere 
eeeedOrecccrsrevence 


eredOrescceserenves 


Do. 

W. H. Emory’s longi- 
tude, and Lt. Mich- 
ler’s latitude. 

Do, do. 

Lieut. Michler, 


eee edOryecesesesenes 


Moon’s culminat’ns. 


weeds, veceseverene 


eteneee seeeeee 


Survey.. W. H, Emory. 
sees dns Do. 
Sextant. Do. 
20s On, Do, 


Moon’s culminat’ns, 
cose UOrrvccvcecceees 
Sextant...cscoe vee 
BUNVOY sisscdeseeees 
seer dOnevererecveny 
Moon’s culminat’ns. 
cece UQsrceveeorenes 


voee AOisevesesevenee 


BUrVEYs., ceveeeeses Do. 


sect eves sosseeseeene| Lulcut. Whipple, 

Surveys..e.seeeee0+| W. H. Emory, 

.| Lieut. Whipple- 

Do. 

.| Lieut. Michler, 

Lieut. Whipple. 
Do. 

W. H. Emory. 


Sextant............| Lieut. Whipple, 
Do, 
Do. 


W. H. Emory. 


sees WOsreviveereceoes 


Sent eneneeeeeeeeee 


Lieut, Whipple. 
Do, 


wee eee er eee name 


SA eee ee nee weer 


Survey...+< 


veeeee 


a Do, 
cadences Do. 
Sextant.... .| W. H. Emory. 


Lieut. Whipple. 


Bextant ...seeevees 


deter deteeseneroeees 


rere rere cere sy 


246 . METEOROLOGY. 


CHAPTER IX. 


METEOROLOGY. 


Sir: The meteorological notes taken during the march from San Antonio to El Paso, during 


the latter part of 1850, though sufficiently interesting of themselves, do not furnish data for 
averaging the temperature, &c., and therefore cannot be recorded in the same form as that 
adopted for the publication of observations taken at a fixed observatory. 

The principal and most interesting portion of the observations is the result deduced and 
embodied in the barometrical profile of the road already prepared. 

The record of both wet and dry bulb thermometers was carefully kept. The highest degree 
noted was on the 23d October, 1850, at 3 Pp. m., eighty-four degrees; while the lowest was at 
sunrise of the 6th of December, of the same year, when the mercury fell to 1°.5 Fahrenheit. 
These results are interesting only so far as noting these two extreme points. From the nature 
of the marches made, it was impossible to note with any regularity the daily change in any 
of the instruments. wes 

The chief phenomena noted are those of a local character. The effect of the different ranges 


of mountains and the long succession of arid plains upon the condition of the atmosphere is. 


shown by the markings of the hygrometer. In passing from the shores of the Gulf to San 
Pedro, or Devil’s river, but little change takes place—the same succession of dews, the usual 
quantity of rain, and, indeed, all the characteristics of a climate enjoying its proper share of 
humidity are met with. The clouds of the usual forms, cirrus and nimbus, float about, and 
nothing as yet gives notice that we are approaching a different country. One single day’s 
march, and this is perceptibly changed. The summit of the valley of the San Pedro reached, 
the hygrometrical condition of the atmosphere is altered at once, the appearance of the vege- 
tation is different, and the whole face of the country shows the effect of the diminution of 


moisture so accurately and so immediately pointed out by the hygrometer. We cannot speak- 


with certainty of the effect of the change on any of the instruments except the hygrometer; 
but that the barometer is seriously affected there can be no doubt, though to what extent can 
only be told by more perfect unhurried examinations. The observations point out the existence 
of such a change; they show, too, the line of country at which the change commences; and 
it only remains to fix the exact amount of correction to be used, to make the barometer as useful 
in these regions as in those countries bordering on the seacoast, or where the great lack of 
humidity is not so sensibly felt. 

During the march, there was experienced a norther of the most perfect character; this occurred 
on the 4th and 6th of December, and it was at the latter date that the lowest temperature was 
noted. 

The norther commenced at 4 Pp. M..of the 4th December, and was preceded by no change by 
which its approach could be predicted. A calm, pleasant day, with the thermometer ranging 
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from 40° to 70° Fahrenheit, was ended by a sudden rising of the wind from the southwest; this 
changed to the northeast, and blew heavily from that quarter for more than twenty-four hours; 
during this time the thermometer fell to 1°.5 Fahrenheit, and snow fell to the depth of one inch 
and a half. ° 

The cold weather lasted for about three days, and a most delightful calm succeeded the 
severest norther noted in the record. A few days after this, the regular observations were taken 
up and continued at. San Elceario and Frontera; those results, reduced for one year to the form 
adopted for publication, will be more interesting than these under discussion can be made. 

The appearance of the clouds varies so little that it forms no meteorological feature of suffi- 
cient importance to be accurately noted. The changes, as might be expected, are from the 
forms in which a certain degree of moisture necessarily enters to those in which the appearance 
is that of a fleecy mass of cotton without shape. These last are so far removed from the earth’s 
surface as to be almost entirely out of the influence of the currents of wind indicated by the 
weather-vanes. Their formation seems gradual, and the increase in size is apparently due to a 
decrease in the distance. They came and vanished sometimes from the same spot in the 
heavens; and for weeks together scarcely one ‘‘direction’’ due to the course of the wind could 
be noted. In watching them carefully, their volume would seem to be lessened or increased, 
and yet the parts detached could not be seen to float away, nor was there any approach of 
additional vapor to be seen by which the’size of the cloud could be increased. 

The character of the winds, with their force and direction, was carefully noted ; in particular 
their effect on the barometer was the subject of repeated observations. The results of these 
observations are more accurately noted in another place. And though the effect produced was 
first noticed on the march, yet subsequent observations at the fixed observatory only served to 
strengthen and confirm the opinion which was at that time advanced as to the effect of any 
change from east to west, or vice versa, on the barometrical column. 

The records of the observations taken at the fixed observatories at San Elceario and Frontera 
are given fully for one year. These observations were made in the immediate valley of the Rio 
Grande, and show the changes in the different instruments noted. With regard to the value to 
be placed on the observations for humidity, it should be observed that the time embraced in the 
record was one of great freedom from moisture, both at the points observed and at situations on 
the river far above the observatory. The river during the summer of 1851* was nearly dry in 
several places in our immediate vicinity, a slight current only marking its progress near Fron- 
tera, while its bed served as the best road thence to El Paso. 

The chart prepared to accompany this report shows at a glance the most important results 
deduced from our observations.- 

The results given in the separate columns of the tabulated forms are deduced from six daily 
observations, viz: at sunrise, 9 A. M., noon, 3 Pp. M., sunset, and 8 p.m. During the long days 
of summer this last hour was changed to 9 Pp. M., thus making the interval between sunset and 
the time of the last evening observation more nearly equal in the different seasons. 

The columns in which are noted the daily means for thermometer and dew-point observations 


® The year 1851 was notoriously a dry year in all the northern States of Mexico, and so far the selection of that year is 
unfortunate as affording a measure of the average rain, but it happened to be the only year when a single observer was 


stationary for any length of time at the same place. 
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' will, of course, present different records from those which would have been shown had the 
results merely been deduced from the two daily extremes of heat and cold, or the dew-points 
calculated from those observations only. 

In addition to all these observations, the 21st.day of each month, as the regular meteorological 
term-day, was carefully noted by the record of observations for each hour of the twenty-four. 

The remainder of the meteorological data serves ina great measure merely for the calculation 
of the elevation of points on the line of survey or travel. These results will be found embodied 
in the different profiles of the country over which the line passed. 

The observations of 1855, by a careful comparison with others of the same character, taken: 
simultaneously at different places, have enabled: me to establish the height of the initial point - 
of the boundary on the Rio Grande ina a manner that must be more satisfactory than any yet 
adopted. 

This elevation varies slightly fits that of Hl Paso. 

In the computation for elevation I have used the French formula of Delcros, and have 
employed some other corrections consequent upon the value of horary variation, founded on 
the observations for that quantity taken at San Elceario. In most instances, however, the 
points of observation were too remote from the fixed observatory for the horary correction to be 
of any great value. In these the usual corrections for temperature, &c., only were used. 

The effect of the direction and force of the wind on the mercury of the barometer has been 
referred to above, and I mention it here only to state that my observations on this subject were 
sufficient to assure me of the great necessity of noticing these values in connexion with the 
barometer more particularly when observations are being made for altitude. The exact value 
of the quantity I have not ascertained, but that it exists I am confident; and I trust that future 
and more prolonged observations will fix the value in a manner sufficiently accurate for its use 
as a correction in barometrical computations, 

All of which is respectfully submitted by your obedient servant, 

MARINE T. W. CHANDLER, 
Assistant in charge of Meteorological Peportment, 
Major Wuut1am H. Emory, lst Cavalry U.S. A., 
Commissioner United States and patting Boundary Survey. 


Nore.—Of the immense mass of materials collected, showing the meteorological character of the country adjacent to the 
boundary line, I have deemed it proper to produce here only a short abstract from the tables. Those who may desire 


further information can obtain it by reference to the records filed in the Department of the Interior. 
W. H. E, 
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MAGNETIC OBSERVATIONS. 


Magnetic observations on the boundary line between the United States and Mexico, made in 1855, 
under the direction of Major W. H. Emory, United States commissioner under the treaty of 
1853; and general discussion of the magnetic observations made in connexion with the Mexican 
Boundary Surveys. 

RECOMPUTED BY J. E. HILGARD, UNITED STATES COAST SURVEY. 
I. Magnetic observations in 1855. 

Observations of declination, dip, and absolute horizontal intensity were made at eight stations, 
being those at which astronomical observations were made in determining the boundary between 
the United States and Mexico, under the treaty of 1853. The magnetic observations were 
intrusted to Mr. Marine T. W. Chandler, who succeeded in obtaining very complete determina- 
tions, as the subjoined abstracts show. 

The declination was obtained by referring the direction of the needle to the astronomical 
meridian carefully determined for the survey of the line. The needle of a goniometer (by 
Young) was found to show a fair mean of five good needles of different lehgths, and was therefore 
relied on at subsequent stations. The results are given in the general table below. 

Observations of inclination were made with a ten-inch dip-circle (by Gambey) of superior con- 
struction. Two needles were used at each of the stations; and at three of them, viz: Carriza- 
lillo, Espia, and Los Nogales, the poles were repeatedly reversed, So as to obtain the corrections 
to be applied when no reversal of poles was made. These corrections are + 12’ for needle No. 
1, and — 15’ for No. 2, in the position of the poles called direct, and have been so applied in 
the following abstract of results: 


Needle No. } 
= Remarks, 
or 5 
Bs | 3 5819 3 
3 31 i 3 58 13 3 Poles reversed in each set. 
Pe t 57 50 3 « « “ « 
a7! 2 57 5 2 
i i 1 57 21 z 
s719 | 4 5658 4 
5728 2 avi 2 
5713 . 1 1 


s7 1 ; Poles reversed in each set. 


The difference of about 16’ between the results by the two needles-is too large to admit of 
the mean being taken. An examination of the pivots having shown some corrosion on a pivot 
of No. 2, the probability is that the results by No. 1 are to be preferred, especially as the 
observations with that needle show a greater consistency among themselves. The results by 
No. 1 are therefore adopted in the general table. 
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tia, K, — 9.04, expressed in fect and grains. The magnet used, marked X 7, is of the 
asl form, being a hollow cylinder of 0.3 inch in diameter, and 3.66 inches im length, and 
gamirror. Its temperature coefficient was determined at Washington city, in February, 
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g= 0.0003. 
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Abstract of obse- vations for horizontal intensity. 
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From the preceding data we first deduce the moment of inertia, K, of the magnet and its 
attachments, by the equation K= K, one where 7’. and 7’ are the terms of one vibra- 


tion with and witheut the inertia ring, corrected for torsion, and reduced to the temperature 
of- experiments without the ring, and obtain the following values : 


At Initial Point, K= 2.669 
Carrizalillo, 2.680 ; 
Espia, 2.659 
’ 
Los Nogales, 2.668 
Mean, 2.669 


From the experiments of deflection we next deduce the values of ratio of m, the magnetic 


moment of the magnet, to X, the horizontal component. of the earth’s form, by the expression 


m . * 
“== 4r'sin u, and obtain at 


x 
Initial Point, “y= 0.0477, temp. 52° 
Carrizalillo, 0.0481, ‘ 64° 
San Luis, 0.0476, <‘* 65° 
Los Nogales, 0.0466, .‘* 82° 
ae ok «C 


Computing for the same stations the product m X = rime where Z is corrected for tor- 


sion, and reduced to the temperature of the corresponding deflections, and eliminating X, we 
get the following values of m. 


Station. Date. ™ Temperature. | m reduced to 66°. 
° 
Initial Point... cscssevevsees avevenceres January 4 0.2959 52 0,2947 
Carrizalillo..... seseseseeceeccuevesenees March 1 0.2951 64 0.2949 
San Luis. .... ccesseeecsccucus cess veces April 19 0.2982 65 0.2981 
Los Nogales..cs cess veccvvceccoevosvoner June 16 0.2915 82 0.2929 


Although the difference in these values of m may be in a great measure due to errors of 
observations, rather than to fluctuations in the magnetism of the magnet, still the best results 
appear to be obtained by using the above values of m for the respective stations, and assuming 
a uniform rate of change during the intervals. 

Computing, lastly, m X for each of the stations, and dividing by m determined in the 
manner indicated and reduced to the temperature of the vibrations, we obtain the values of X 
given in the subjoined table, which exhibits collectively the results obtained. 


General table of results. 


Station. Latitude. Longitude. Declination _ Dip. Horizontal | Total intensity. 
' east. intensity. 
ie! 9 if) ° 1 o 7 o 7} 
Initial Points... c-csvccerses sees eevececssseee 31 47 106 28 ll 55 58 39 6,202 11,92 
Carrizalillo, ...cssceeees cee ceeeas seeesaccens 31 51 107 56 12 2 58 31 6.125 11.73 
Tapidis sca ydestisesieeweescsvearecrnesshssas ene 31 21 107 56 2 5 57 59 6 242 1,77 
Ojo del PerrO.,....csscvvevverceeesesenreveeses 31 21 108 20 11 58 57 28 6.156 11.45 
San Luis Springs,. ...0 veasescecees ces: ceeresse 31 20 108 48 ll 45 57 37 6.265 11,70 
San Bernardino, ...... 2.0. sess eeeees ence ane 31 20 109 14 ll 45 57 19 6.252 11,58 
Santa Cruz River ese 31 18 110 31 1213 57 28 6.169 11.47 
Los Nogales.c.scscoeves sess covacrenseeesesees 31 21 110 51 11 45 57 13 6.262 11,56 
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Il. Discussion of lines of equal magnetic declination, dip, and horizontal intensity. 


In this discussion, the observations made in previous years in connexion with the Mexican 
’ boundary surveys, and published in the fifth volume, new series, of the Memoirs of the 
Academy, have been combined with those: communicated in the present paper. Observations 
made under the directicn of Professor A. D. Bache, Superintendent of the Coast Survey, at 
stations Dollar Point, East Base, and Jupiter, near Galveston, Texas, and near San Diego, 
Menterey, and San Francisco, and affording important co-ordinates for the curvature of the 
lines, have also been introduced ; likewise, an observation of the declination at the Great Salt 
Lake, by Captain Howard Stansbury, U.S. Topographical Engineers, published in his report 
of the survey of that region. 

The method employed in determining the lines of equal declination and dip was partly 
graphical and partly analytical, being the same pursued by Professor Bache and Mr. J. E. Hilgard 
in their discussion of the Coast Survey magnetic observations.—(Coast Survey Report for 1855, 
Appendix, p. 47.) The stations were projected on a map, and their positions referred to a right 
line graphically assumed as axis of co-ordinates, the origin being chosen about the mean posi- 
tion of the stations, and the direction so as nearly to divide the positive and negative ordinates 
equally. 

The co-ordinates being read off on any convenient linear scale, conditional equations are* 
formed for each station or group of stations, and the whole scheme is solved by the method of 
least squares. The conditional equations representing an interpolation by second differences _ 
are of the form, 


V= Vio tot ak +yh+eX +p P+ ay, 


when VJ is the observed declination (or dip) ; 
V,, the assumed declination at the origin ; v, the correction to be applied ; 
Xand Y, co-ordinates of position. 
L,Y; %, P, q, coefficients to be determined. 


The solution of a considerable number of such equations involves a great deal of labor, which 
the results amply repay, however. The process being well known, there is no occasion to give 
the steps of the calculations in this place. After determining the coefficients, the co-ordinates 
of points in the lines sought were computed, the lines projected on the map, and the latitudes 
and longitudes of points read off and tabulated. 

In the absence of any data to determine the secular changes, the results are doubtless liable 
to an uncertainty from that source. We know, however, that the changes are small, and, for 
the limited period over which the observations extend, they may be considered as merged in the 
local errors, and the average date of 1852 as belonging to the resulting lines on the map. 


The following tables give a general résumé of the observations, and the corresponding values 
in the computed system ; also the residuals, the distribution of which is the best evidence of the 
successful representation of the general facts involved. 

The geographical position of points in the lines of equal declination and dip—isogonic and 
isoclinal lines—are also given in tables from which they may be readily projected in any map. 


. 


MAGNETIC OBSERVATIONS ON THE BOUNDARY LINE 


Observations of Declinations: 


CMOIAMBAHA YW HH 


Station. 


Dollar Point ....00+.-ecoeccevscvecescesses 
East Base .. 
Jupiter ...+s 006 
Rio Grande, Mouth,...ccessesecerceseessrs 
Ringgold Barracks....c.sveseseveseessevees 
Fert McIntosh... 
Eagle Pass ...+0+ 
Presidio del Norte cscccesverveeccsvecreses 
Mouth of Cafion...cccveccseesscecceccnvers 
Emory’s Initial Point....ccseseseeces eevee 
Frontera,.scce sseecsescgesceccerererseere 
Doda AN2....sesvereeeeercccvescesevecees 
Carrizalillo . sescsecsecnvccseccresacsesavce 


eee scorns aesersenes 


A boveerveseceenaces 


wore eggs severe sese 


Doerner erccveserene 


Espid, cn cncoccisessvevesaccanenvsganocees 
Copper Mines. sseessernrceverreesevseavers 
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Observations of Dip. 


No. Station. Latitude. Longitude. Date. Dip observed. | Dip computed. | Residual, comp. 
obs. 

1 Dollar Pointadveraeouasaieeeas loa. Bowe 94 53 1848 57 58 58 00 + 3 
b} WaathasGaer  aveon anes sh casei ecent 29 13 94° 55 1853 57 42 57 45 + 3 
3 TPUHON’< cudhylneaoe tables nae'aek: wane 28 55 95 20 1853 57 12 57 07 — 5 
4 Rio Grande, mouth........-sseeeeeeees 25 57 97 07 1853 52 52 14 — 9 
5 Ringgold Barracks......sseseseeasreees 26 23 98 43 1853 52 27 52 35 ” + 8 
6 Fort McIntosh.....cccccsesservoeseess 27 «30 100 05 1852 54 07 53 58 — 9 
Li Fort Duncan........eeseeeeseececeues 42 100 30 1852 55 31 55 35. + 4 
8 Presidio del Norte, .....scssseeeseeees 29 34 104 25 1852 55 4] 55 59 + 18 
9 Mouth of Caiion........seeveceeeseees 31 02 105 37 1852 57 38 57 45 + 7 
10 MBM PUCCOTION S=:csaser Mewsienelelstesincey 31 35 106 16 1852 58 57 58 17 — 9 
11 MIGHLCLAs eceks cs siclcectpasen ey wena 31 48 106 33 1852 59 05 58 32 — 33 
12 PIGHAVANES, pac keeeen av seigdescieclos< mats 2 106 47 1851 59 06 59 08 + 2 
13 TBS 4 Gerben ooaicionn sence ea: 22 22 107 24 1851 59 59 00 —- 9 
14 Copper Mines) 5 i...scccccesecsss coves 47 108 04 1851 59 17 59 23 -— 6 
25 Emory’s Initial Point........eeseeeeees 3l 47 106 28 1855 58 39 58 30 — 9 
16 CarrignllhG: scccsecscasee tess sass snevee 31 51 107 56 1855 58 31 58 23 —"*8 
17 aaineetete ceases citten cal dante pies 31 21 107 56 1855 57 39 57 41 — 18 
18 Ojo del Perro. ...cseseverecee sees eeveee 31 2h 108 1855 57 28 57 40 + 12 
19 IRM Wahid ceeayacsaepairsecess aes vain ie 31 20 108 48 1855 67 “37 57 36 — 1 
20 San Bernardino......sseee.seeeseeeeee 31 20 109 14 1855 57 19 57 30 + 11 
21 Santa Oruz River......s0--0.ceesecess | * @ 18 110 31 1855 57 28 57 21 — 7 
22 Thos Wogaledstssss ceescecueeienisivees 31 21 110 51 1855 57 13 57 21 + 8 
Ojo de Inez, or Gavilan......eceeee eee 32 45 108 14 1851 59 18 59 22 + 5 
24 Station 1 (along the Gila)......... pent 32 50 109 34 1851 59 19 59 12 — 7 
25 Drerucasvessieecesesteo vetelanes 32 50 109 37 1851 59 12 59 12 0 
26 Bi cecencecscseveceene soveeees 32 53 109 1851 59 12 59 15 + 3 
27 A earache svacdtesce Mead wees ass 32 57 109 49 1851 59 20 59 18 — 2 
28 Sie cart scent anseneneases not 33 04 109 1851 59 27 59 25 — 2 
29 Boo reussceencdscvsiencuasicessicn 33 06 110 00 1851 59 38 59 30 — 8 
30 y ee ACeEE ACEO is SOD 33 10 110 03 1851 59 42 59 33 - 9 
31 Bitecna:screnescseer tere ascas 33 12 110 10 1851 59 37 59 35 — 2 
32 UaSasttrysenaecagoecdsesccauaas 33 13 110 19 1851 59 45 59 35 — 10 
33 WG Geeeist sceeae ciesan ee gavasves 33 12 110 19 1851 59 34 59 30 — 4 
34 La ice clartires deaseaaani weenie 83 09 110 96 1851 59 37 59 28 — & 
35 1S jeracet a cswaesuetieneess ssiearh 33 09 110 98 1851 58 58 59 26 + 28 
36 TO ORC ACT OCCUR ELOY DEED 33 09 110 31 1851 59 28 59 25 —'3 
37 Micuacincstcaese cain bok ese bea. 33 12 110 42 1851 59 23 59 28 + 5 
38 Wiis cetals cakes epee siesta wes ita 33 05 110 35 1851 59 5 59 19 + 4 
39 Dash uke ccnetoatycasesdssans's 32 59 110 40 1851 59 ll 59 13 +2 
40 DE eunsfainbclceetetevog eWelsasleeisie ae 33 03 110 46 1851 58 59 59 16 + 17 
41 BD, vesvatewaasncouscaesacceises 33 05 110 1851 59 13 59 18 + 5 
42 23, Ag saree eennicroecnce 33 07 110 55 1851 59 23 59 20 — 3 
43 DN dover gcund uanan Sueimnwncers 33 06 lll 02 1851 59 20 59 18 — 2 
44 DS caatatenhn Suinees kxewes strane 33 04 ll ll 1851 59 25 59 14 — 1] 
45 QW. bs) Eaceh cemisendoatees 33 03 lll 16 1851 59 20 59 12 — 8 
46 Siaauisv ean 33 01 lll 33 1851 59 16 59 10 — 6 
47 29... Rpannaeaieessine 33 04 lll 34 1851 59 06 59 10 + 4 
48 se Nee be caeaeeks 33 08 lll 44 1851 59 06 59 14 + 8 
49 Reig wneas Meee minnie eaens 33 10 lll 54 1851 59 28 59 16 — 
‘50 EL aetenaitenny hneeee 33 09 111 57 1851 59 22 59 16 aay 8 
51 adaceseemeveetaass 33 00 112 39 1851 58 53 58 57 + 4 
52 Rt Stara $2 59 112 43 1851 58 49 58 56 + 7 
53 Gheceeieeetnses 33 02 112 55 1851 59 16 58 59 — V7 
54 apsbiane tans saa kaee 32 58 113 11 1851 59 17 58 52 — 5 
55 ace gaan 32 49 113. 33 1851 58 43 58 39 — 4 
56 Fisvadevaukseses 32 44 113 50 1851 58 30 58 30 0 
57 ANS Ao doen nu arenatuanshnetes 32 41 114 05 1851 58 25 58 26 + 1 
58 Gila Junction...ccccccccssevvrsee vevece 32 43 114 33 1851 58 30 58 28 — 2 
59 New Biversas. s0s:cesescsvessvectesees 2 42 115 25 1849 58 19 58 20 + 1 
60 Santa Isabella........cesessceseeevere 33 08 116 41 1849 | 48 58 44 — 4 
61 Banta Maria ...ccc.0ssccessccees cvever 33 02 116 51 1849 42 58 37 -— 6 
62 lan Diego...ssevavensseseersvesnwses 32 42 117 08 1849 57 33 58 14 + 41 
63 San Diego 0. S...s. seeessescereeevers 32 41 7 13 1851 38 58 12 + 34 
64 San Francisc0....ssssecesceseeesevees 37 46 122 27 1852 62 32 62 40 + 8 
65 Sacramento. .ecssevecscecssceveeseoes 38 34 121 17 1852 64 03 63 37 — %6 
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Horizontal intensity Combining the eight stations of 1855 among themselves, we obtain as 
a mean result, in latitude 31° 27’, longitude 108° 45’, X= 6.21, with a probable error of 
+ 0.01; also an increase of + 0.10 in going south 30’.7 or east 506’, and the direction of the 

~ line of equal horizontal intensity N. 874° E. 

Tt may be observed, that this rate of change in going south is evidently too large, for accord- 

_ ing to the decrease of dip it would require a southing of 42’ to cause an increase of the hori- 

_ zontal force of + 0.10, if the total force was constant ; but as the latter also decreases in going 

south, the actual rate of change of horizontal force is probably only half of that above obtained. 


ase of similar amount, and that the direction of the line should be about N. 94° E. The 
bution of stations is such that these discrepancies in the rate of change are quite within 
_ the probable errors of observation and station errors; nor is the value of the mean result 

a? thereby, mes forms a valuable datum in absolute measure, in an almost inaccessible 


by observations with a Fox apparatus, and expressed in the arbitrary scale, we may have 
ecourse to the observations of Captain Lefroy at Toronto, which gives the total force in British 
Vol. I——33 


units = 13.86 at the time that it is found 1. 836 in the arbitrary seale. Applying t 
ratio to our mean total intensity, 11.65, we find i 543, and we have bic colerte com 2 


Latitude. Tonge, 
{=a f ce) as 


31 27 - 108 45 


82 43 108 30 


the latter from three stations in 1851; 
expected from the circuitous comparison tepivek 


‘Total intensity. 


1.548 
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On page 91, line 41, for ‘nearly’’ read near. 


CHAPTER I. 


GENERAL GEOLOGICAL FEATURES OF THE COUNTRY. 


; Wasarineton, D. C., April 1, 1854. 
Colonel W. H. Emory, United States Commissioner: - 


Sir: In completion of the duties assigned me as botanist and geologist to the United States 
boundary commission, I present the following : 


I. GENERAL PHYSICAL AND GEOLOGICAL FEATURES OF THE COUNTRY. 


The general features of the Mexican Gulf Coast, in connexion with the United States and 
Mexican boundary line, present a marked contrast with those observed on the opposite Pacific 
_ coast. Thus, instead of the high cliffs, abrupt headlands, and general bold and rugged outline 
exhibited on the Californian coast, the Texan shore-line, throughout its whole extent, presents 
a uniform, low dead level. Generally, indeed, the main coast is shut in from the open sea by 
ranges of sand islands formed by the waves of silted sea sand and comminuted shells, Inside of 
this line of islands shallow bays spread themselves into the indented coast, and here the nume- 
rous rivers flowing from the interior meet the tide-water. The tide range is moreover small, 
and thus the alternating differences of level do not favor the formation of navigable estuaries by 
which the main land may be approached. These features, collectively, give to this coast an 
inaccessible character, and serve to render its navigation both difficult and dangerous. 

Its rivers are unapproachable, except by vessels of very light draught; while the inlets to 
its shallow bays, obstructed by variable sand-bars, present obstacles to navigation, sufficiently 
proved by the numerous wrecks that strew their beach. Proceeding inland from the line of 
sandy beach, a gentle slope spreads out in a uniform gradually rising plane, composed of dark 
rich loam, and covered with luxuriant pasturage. The scenery is rarely relieved of ite blank 
outline by a clump of live oak trees surrounding a sunken morass. Farther on, at a variable 
distance of 10 to 20 miles, the surface of the ground shows gentle swells, still maintaining 
its fertile character, and displaying here and there groves of post oak and other timber. The 
river bottoms adjoining are occupied with a heavy timber growth, principally of elm, (ulmus 
crassifolia,) festooned with Spanish moss. The undergrowth comprises a complete maze of 
shrubbery, matted and tangled together by vines and creepers, and supporting a rank annual 
growth. : 

At a distance of 50 to 80 miles from the coast, the ground-swells become more abrupt and 
form distinct ridges, between which are collected the drainage of the country. Along the course 
of the numerous streams there is an exposure of the geological substratum, consisting first of 
loose gravelly strata, which contain erratic pebbles of siliceous or calcareous character ; to this 
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succeed occasional exposures of a coarse-grained sandstone, No. 1. Still farther inland we meet 
with a form of soft calcareous earthy rock outcropping along the sides of hills, and constituting 
the first outlayer of that extensive cretaceous formation which characterizes so large a scope of 
country throughout middle and northwestern Texas. 

From San Antonio, occupying the first step in the cretaceous series, at an elevation of 600 
feet above the Gulf of Mexico, proceeding northerly on the line of the lower road to El Paso, 
we soon remark a rapid change in the general features of the country. The underlying lime- 
stone formation becomes more largely developed, and is less deeply covered with alluvial 
deposits. The rock stratum is frequently exposed in the beds of streams, whieh are everywhere 
thickly strewn with the water-worn pebbles of this formation. The streams here acquire an 
intermittent character, subject to sudden overflow and recession. Their course, when low, is 
marked by an irregular series of deep basin ponds connected together only by shallow brooks, 
er even not at all above ground during dry seasons. 

As we proceed, mural exposures of limestone rock become more frequent, and the same for- 
mation is met with on summits of the higher table-land. The alluvial tracts along the course 
of the larger valleys acquire a more arid character of soil, and support a stunted timber growth, 
in which mezquite makes its appearance. Fossil, fresh water, and land shells are quite abun- 
dantly scattered over the lower depressions of these alluvial bottoms. _ 

At the crossing of the Rio Frio, near Fort Inge, occurs the first exposure of igneous rock. It 
is seen as an isolated knoll of dark-colored trap, showing at this place but slight disturbance of 
the adjacent cretaceous strata. This formation is thence observed to constitute a broken line, 
extending ina northwest course, and coming into view at several ae along the road at 
variable distances of 5 to 10 miles. 

On approaching the line of the great table-land formation of Northwest Texas, we find near 
its base the sources of most of the minor streams of this region. These sources frequently 
exhibit magnificent basin springs, of which that at San Felipe is a noted example. 

We have here reached the main development of this extensive cretaceous formation, partially 
concealed from view towards the coast, as above noticed, by alluvial deposits, but here standing 
out in bold relief, variously exposed in extensive ridges, bounding, more or less closely, valleys 
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Character of valley denudations in the cretaceous table-Jand formation. Upper portion of San Pedro river, Texas. 


of denudation, or else stretching in vast upland plateaus, thinly covered with soil, and support- 
ing a close even growth of upland grasses or scanty shrubs. 
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The true character of this formation may be satisfactorily studied in the course of its principal 
streams, the Pecos and Devil’s river. As exposed along the course of these valleys, the 
view is bounded by steep mural cliffs, composed of limestone, disposed in nearly horizontal 
strata. - This rock exhibits quite a variable texture, its weathered face showing an uniform gray 
or bluish tint, while its recent fracture has a much lighter color. Owing to its irregular texture, 
it frequently exhibits a cavernous structure, displaying in its various exposures all the grotesque 
features of ruined castles, forts, and dilapidated masonry ; examples of which may be seen by 

_ reference to numerous sketches. 

The river valleys either expand into more or less extensive alluvial basins, or are completely 
hemmed in by steep mural faces, forming chasms along their course, to which the Spanish term 
of caiion is generally applied. Thus, in following out the course of valleys in this district, we 
have a series of basins connected by cafions; the relative extent of these distinct topographical 
features being dependent on the local character of the formation, or the varied influence of pre- 
vious denuding forces. 

The alluvial tracts partake to a great extent in the sterility of the plateaus with which they 
are connected, seldom showing evidence of fertility, and in a great measure destitute of timber 
growth. 

In the case of the Pecos river, which may be regarded as the main type of streams belonging 
to this table-land formation, we observe a contracted but constant body of water coursing through 
alluvial tracts, or clearing its way through rocky cafions. 

In the former case, its tortuous course is marked out between deep banks of earth, so that its 

. turbid waters are for the most part invisible till you come directly on its brink. The average 

width of the stream, during most of the year, is about 50 feet,and Sfeet in depth. Only limited 

_ portions of the adjoining valley are subject to that degree of overflow, such as constitutes what 
is commonly understood as bottom-land. Owing to the steep and crumbling nature of the 
banks, travellers often experience no small difficulty in watering their animals ; the water itself, 
though highly charged with reddish sediment, is not unpalatable. 

In its passage through cafions, this stream, like the Rio Grande, cleaves its way between 
steep walls of rock; its course during low water being occasionally set off by lines of sandy or 
pebbly beach, and forming frequent rapids. 

All the small intermittent streams of this region are copiously bedded with rounded pebbles, 
derived from the adjoining limestone formation. 

The view from the summit elevations presents not an unbroken table-land, but rather a series 
of terraces, exhibiting occasionally truncated peaks, and showing a general increasing elevation 
westward. The mean level is, moreover, marked by depressed valleys, containing dry pebbly 
beds of streams, and frequently expanding into wide basins. The descent to these valleys is 
generally abrupt, and is the chief obstacle in the construction of roads, which, with this excep- 
tion, are marked out with ease, and are unexcelled for purposes of wagon transportation. 

‘The supply of water over these arid tracts, except in a season of rain, is confined to a few 
isolated springs, occupying the lower level of some of these depressed valleys, or occasionally 
bursting out from the base of high rocky ledges. These springs, though generally affording a 
copious and constant flow of water, are not sufficient to give origin to river tributaries, their 
issue being quickly absorbed in the lower course of their arid beds. In several of these springs 
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the temperature is as high as 70° Fahrenheit. Between these watering places occur what are 
termed by travellers ‘‘ dry stretches,” being in some instances 50 miles in extent. ee 

In all our observations thus far, little disturbance is noticeable in the position of the strata. 
To ordinary view they appear strictly horizontal; the indications of the barometer and the 
changes of the climate prove, however, a gradually increasing elevation. The height, as indi- 


cated at the Leon spring, the most western point of the continuous table-land at which cretaceous 


fossils were collected, is 2,807 feet. This shows a rise of 1,800 feet from the lowest series of this ~ 


formation, (the mouth of Devil’s river,) and 2,200 feet above si Antcnio, giving an average 
rise of 7 feet to the mile. 

Quite constantly in the distance, to the south and west, rugged mountain ranges are visible, 
evidently of igneous character, and connected with extensive disturbance of adjacent cretaceous 
rocks. It is through these, as we shall hereafter see, that the Rio Grande forces its way, pre- 
senting a series of chasms and deep cleft cafions of a most stupendous character. 

The first indication of a change in the general features of scenery, as sketched above, on the 
line of the usually travelled road to El Paso, is encountered in the range of the ‘‘ Sierra Diavolo,”’ 
or Limpia mountains. This range may be regarded as the southern continuation of the great 
dividing ridge between the Pecos and the upper Rio Grande, including the Sacramento mount- 
ains to the north, the Guadaloupe and Limpia mountains, with their continuation south, to 
form the Sierra Rica of Mexico; through the latter portion of this range the Rio high forces 
its way a short distance below and east of Presidio del Norte. 

This range is characterized, at all the separate points observed, by the presenée of igneous 
rocks, varying considerably in structure and lithological character, as noted by Professor Hall 
in rock specimens Nos. 12, 18, 14, 15. I 

The elevation attained by this range, on the line of the El Paso road, is from 5,000 to 7,000 


feet above the sea, On entering this range from the east, we pass quite abruptly from the 


horizontal limestone strata to the igneous exposures. 

‘The passage of this range is accomplished by a series of rather steep and rough ascents, fol- 
lowing up the course of the Limpia valley. The main pass, known as the “‘ Wild Rose Pass,”’ 
exhibits gigantic walls of rock, towering up on either hand to the height of 1,000 feet or more 
above the valley below. : 

The summit divide is composed of a coarsely-grained granitic rock, formed principally of feld- 
spar, and varying in color, in the different exposures, from dark brown to a dull whitish. In 
descending the more gradual western slope of this range, the rock exposures assume the char- 
acter of a close porphyritic trap, of a reddish color. As we leave the main range, passing to 
the west, we encounter extensive ridges of stratified limestone rock, associated more or less 
closely with interrupted igneous exposures, and showing a general dip to the southwest, or away 


from the Limpia mountains. The inclination, however, shows, in many places, a variable direc- 


tion and intensity, depending on local causes connected with adjoining igneous exposures. 

A degree of metamorphism is also exhibited in rock exposures, having a gneissoid structure 
and traversed by quartz veins. ; 

From the specimens collected, imperfectly characterized by fossils, Prof. Hall concludes that 
these stratified rocks belong to the carboniferous period. 

Between these irregular mountain ranges and spurs, which in this section of country meet 


39 


abe i GENERAL FEATURES. ee. 


the eye'in every direction, the intervening surface spreads out into wide basin plains of an allu- - 
vial character. These basins receive and absorb the scanty streams of the adjoining mountains, 
Rarely indeed, except in the highest mountain recesses, is running water visible, the occasion- 
ally copious rains furnishing only a temporary current along the course of the numerous stream- 
beds. The water thus accumulated in rocky basins or marshy lagoons, affords the only supply 
for travellers, over these arid wastes. During the dry season these plains spread out their 
dreary tracts, unrelieved by a single feature of fertility, occupied by innutricious grasses or a 
scattered growth of dry shrubbery, among which the repulsive form of the ‘* Spanish bayonet’’ 
(Yuea) is a conspicuous feature. Owing to their exposed and elevated position, these plains are 
subject to great extremes of temperature. They are mostly shut off from the Rio Grande 
by a variable mountain range, composed of the carboniferous limestone, variously associated 
with igneous rocks. The passage to the valley is accomplished by following down the natural 
cleft made by some rain stream. ~ These passes exhibit fine sectional views of the tilted lime- 
stone strata, exposed in various conditions of disturbance, in some places inclined at an angle 
of 80° to the west, and at other points exhibiting evidences of igneous action in metamorphic 
changes. 


= 


Eagle Springs. 


We have thus reached, on the line of the ordinary wagon-road, the upper valley of the Rio 
Grande, the external features of which, as more directly connected with the line of boundary, 
will claim a more detailed notice. At first, however, a more rapid sketch must suffice, while 
continuing to notice the general features of scenery and geological structure presented on the 
route westward to the lower valley of the Rio Gila. 

As we pass from the rocky caiion, by which we enter on the Rio Grande valley, we first come 
“upon a gravelly plain, generally presenting a smooth and more or less uniform surface, sloping 
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gently toward the main bed of the valley. This plain, in receiving the drainage from the ad- 
joining mountain ranges, is variously cut up by deeply-trenched arroyos, and terminates on the 
alluvial tracts below in gravelly bluffs of variable height. 

This table-land is encountered wherever the course of the Rio Grande is not hemmed in by 
precipitous rocky cliffs, and is seen forming a belt of variable width on both sides of the river, 
extending to the base of the adjoining mountains. In all these situations it presents very uni- 
form features. 

An obvious analogy will be at once perceived between the latter formation and the wide- 
spreading upland alluvial plains, before noticed ; in fact, a direct continuous connexion between 
them may be often traced. They evidently belong to the same general formation, representing 
basins filled up with alluvial and diluvial depositions, concealing, it. may be, older tertiary 
strata below. ; 

The pebbles contained in this formation can readily be traced to their original sources in the 
adjoining mountains, being of larger size and more angular near the base of the mountains, and 
smaller and more rounded at a greater distance. The earthy medium is generally a coarse sand 
or fine marl, argillaceous matter being less frequent. Occasionally the exposed bluffs show de- 
posits of gypsum, which in some localities forms extensive beds. The most usual form of this 
material is in confused crystalline and fibrous masses, imbedded in loose marl. At other places 
a caleareous chalklike deposition is met with, See usually the upper stratum of the table- 
land. 

A general saline character, pertaining to this Seer Phos is also evidenced in the growth of 
saline plants or direct salt efflorescence 1 in the lower depressions of valleys. 


SECTION OF EARTHY TABLE-LAND FORMING THE BLUFFS OF THE RIO BRAVO ABOVE EL PASO, CORRESPONDING WITH THAT FORMING TER 
“SoRNADA DEL MUERTO,” TO THE NORTH. 
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A. Highly calcareous marl, chalklike, with occasional pebbles. 
B. Brownish gray sand, with nodules of clay. 

C. Yellow ferruginous marl. 

D. Debris of drifted sand and washed clay. 


As seen from any high mountain elevation, this table-land sweeps with all the exactness of a 
sheet of water, encircling as with a shore-line the bases of distant mountains, frequently com- 
pletely insulating peaks and ridges, and everywhere masking the true connexion of the various 


formations. : 
The progress of subsequent. drainage is also plainly seen in the various terraced elevations 
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which this table-land assumes. It may further be observed, briefly, that this is the formation 
that stamps the character of sterility on so large a scope of country forming those desert tracts 
known as ‘‘ Jornadas,’”’ of which the “‘ Jornada del Muerto’’ is a noted example. It is to this 
character of country, moreover, properly belongs the Spanish term ‘‘Llano Estacado,’’ or Staked 
Plain, a term which has been less appropriately applied by travellers to the cretaceous table- 
lands of Texas, before noticed. 

The proper alluvial tracts of the Rio Grande, as here met with on our route, exhibit a belt of 
variable width; from a mere narrow strip to several miles in breadth. Its lower portions are 
marked by frequent sloughs and old river beds. The body of the soil is sandy, but acquires a 
somewhat compact texture from the deposition of river slime, and is further enriched by the 
decaying vegetation that luxuriates on its moist bottoms. 

The desert table-land is constantly encroaching on this alluvial belt, in the washing of its 
numerous stream beds, or the finest sand wafted by the winds. The roads occupying the river 
bottom are usually heavy, and whenever practicable are gladly exchanged by the traveller for 
the compact table-land. 

The river itself presents few features of attraction. Its turbid waters sweep along during the 
flood season, in June and July, a swollen tide, spreading its enriching sediment through the 
various sloughs and lagoons that line its course, often cutting off all approach by land to the 
main channel. During low water, which includes the greater part of the year, the river con- 
tracts its dimensions, running in a very variable channel, over sandy shoals, interrupted by 
numerous islands and exposed sand-bars. Occasionally, in very dry seasons, it ceases to run 
altogether, and stands in stagnant pools. 

The portion of the river bottom at present under cultivation in connexion with the El Paso 
settlements includes a large basin lying south of the El Paso mountains. In this is comprised 
the large alluvial tract known as ‘‘ The Island,’’ which is 30 miles in length by 2 to 5 in breadth. 
This island lies on the American side of the main channel, being separated from the adjoining 
land by an old river bed, which, except in very low water, still carries a variable stream. The 
bifurcation of these two arms of the river at the head of the island is taken advantage of to 
direct a stream of irrigating water through the centre of this tract of land, extending nearly its 
whole length, and furnishing from its main trunk side branches to supply the cultivated fields. 
Thus in usual seasons a sufficient supply of water is obtained to meet the wants of ordinary 
cultivation. At times, however, low water in the main channel is a certain precursor of drought; 
while at other times an unwonted abundance exposes to the danger of floods. 

On the main banks of the river, including the Mexican town of El Paso, and Franklin, on 
the American side, these inconveniences are measurably obviated by drawing the irrigating 
supply from a higher source. This is accomplished by the construction of an artificial dam, 
located some two miles above these respective towns, thus allowing the construction of water- 
gates and waste-weirs to regulate the supply of water according to need. 

Hitherto we have observed the Rio Grande in its character of a variable stream, bordered by 
alluvial bottoms frequently of considerable width and extent ; these again everywhere limited by 
gravelly table-land, sloping upward to the bases of distant mountains. A short distance above 
El Paso a new feature presents itself, and we have the mountains themselves encroaching 
directly on the bed of the river, which here passes in a contracted channel between rocky walls. 
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The rock exposures on the river bank exhibit disturbed strata of limestone, characterized by 
frequent fossils as belonging to the Cretaceous period. A greater or less metamorphism of this 
or a more ancient sedimentary rock is also exhibited, while on either side of the river tower up 
to a height of 500 to 1,000 feet rugged igneous rocks, having a granitic texture, and character- 
ized by Professor Hall as “‘ feldspathic or granitic lava.’’ (No. 40.) 


i Peo BN) 

y jeu ANS 
R vin “ sige SS 
VASA JESSses pe WB 


PrP 


__ View of the Initial Point, on Rio Bravo. 


On the Mexican side, the various formations, stratified and igneous, are blended and intermixed 
in great confusion, the connexion between the various formations being obscured by the irregular 
exposure of igneous products, the greater or less degree of metamorphism of adjoining sedi- 


mentary rocks, and the presence of extensive diluvial deposits: The general surface is thus 


rendered extremely rugged and broken, the traversed roads being obliged to make a considera- 
ble detour from the course of the river. 

On the American side is conspicuous a high mountain range, nearly parallel to the river, at 
a variable distance of from 3 to 10 miles, and observing a regular north and south course. This 
range is seen to be composed of stratified limestone, dipping very uniformly at an angle of 45° 
W.S.W., or toward the river ; in the face of this dip rest the various igneous outbursts, asso- 
ciated with the disturbed cretaceous beds. This limestone is determined by Professor Hall to 
belong to the carboniferous series, being a northern continuation of that before noticed at Hagle 
Springs. 

The remarkable character of the stratification is conspicuous ata great distance, its deep 
gullies presenting fine sectional views, and the different exposures of its sloping surface exhibit- 
ing variously curved lines, as the strata are thus brought to view by the action of the denuding 
forces. s 

The highest summit of this range presents a sharp, jagged crest, such as might readily be 
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mistaken at a distant side view for an igneous formation, Connected with this upper crest, we 
also notice outweathering masses of siliceous rock, (No. 38;) these frequently assume grotesque 
forms and positions, representing various tower-shaped prominences, Pe 


MOUNTAINS EAST OF RIO BRAVO SEEN FROM EL PASO. 


Cretaceous rocks resting on granite, and diping at an angle of 10-159. 
Granite. 

Carboniferous limestone. 

Porphyry peak. : 

Drift. 


HOA p 


At another point this mountain range is interrupted in its usual stratified character by the 
presence of a porphyritic exposure, (spe¢imen rock No. 41,) forming a dyke, passing through 
the entire ridge from east to west, and constituting the highest point in this range. 

This igneous mass is variously associated with the adjoining limestone strata, lying either 
above or below, without showing any local variation of the ordinary dip, or exhibiting meta- 
morphic changes at the point of junction. : oe 

On its eastern aspect, this range exhibits a precipitous slope, revealing the thickness of the 
formation in the regular succession of the uplifted strata, as thus exposed, from summit to base ; 
there is developed at several points a thickness of not less than 1,500 feet. No very marked 


_ change is observable in the character of the rock from above downwards, or any local evidence 


of a change of formation. 

We have, however, evidence from erratic fossils of the presence of a lower order of rocks, 
belonging to the Silurian period, in this vicinity.. Sich a formation has been assigned to a 
corresponding location west of El Paso, by Wislizenus, and there is little doubt but a careful 
examination along the lower line of these uplifted strata would bring to light this lower class 
of rocks. ‘ ; 

‘This range continues to the north, forming the Organ mountains, at which point these strati- 
fied rocks give place to various forms of igneous products, as indicated in rock specimens Nos. 
42 to 46, inclusive. : 

About seven miles north of El Paso, the mountains adjoining the river give place to the more 
usual character of gravelly table-land and alluvial bottoms, as noticed below. The table-land 
is here seen swelling to its broadest dimensions, encircling the distant mountains in every 
direction, and stretches northward to form the dreaded “Jornada del Muerto;’’ thence sweeping 
round the northern point of the Organ mountains, it constitutes the extensive desert tract be- 
tween the Rio Grande and the Sacramento mountains. To the west the same formation is seen, 
variously interrupted by mountain ranges and isolated points of igneous rock, extending to the 
base of the Sierra Madre. ‘ 

In further continuation of our general sketch of external and geological features of country, 
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we now take up the line of march westward, leaving the valley of the Rio Grande at Hl Paso, 
to follow out the most southern line of emigrant travel to the lower valley of the Gila river. 

On leaving thé alluvial basin, in which El Paso is situated, we first ascend over a lower step 
in the gravelly table-land, sloping gradually upwards, and presenting. all the characters of 
scenery before described. We pass mountain spurs on the right and left, composed of the lime- 
stone rock, similar’ in appearance to the range noticed on the American side of the river, and 
having the same general dip to the southwest, but at a smaller angle. 

Our route, following at first the regular Chihuahua road, passes nearly due south; in about 15 
miles from the river we reach a second terraced elevation of the table-land, rising as a steep bluff 
80 to 100 feet above the lower step over which we have been passing. The character of this higher 
deposit is here plainly exhibited in the face of the cliff, consisting of alternate layers of yellow 
ferruginous marl and coarse brown sand, capped with a thin layer of highly calcareous marl. 

From the summit of this second elevation stretches a wide table plain, variously indented by * 
shallow valleys, and swelling toward the base of the mountain ranges. On approaching the 
line of mountains lying to the southeast, we pass over a spur of limestone rock, connected with 
this range, showing a dip of 15° to the northeast, a similar inclination being apparent in the 
principal range. The rock formation appears to be identical with that before noticed near El 
Paso, having a directly opposite dip, thus forming a synclinal axis, in the trough of which our 
route seems to have been marked out. Leaving this latter range to some distance on our left, 
we approach a long serrated ridge of mountains lying directly in our course; near the base of 
the southeastern extremity of these mountains, occurs the first permanent water since leaving 
the Rio Granie, about 32 miles distance. This locality is the ‘¢Samalayurca Spring.” 

A short distance beyond this, commences the singular formation known as the ‘‘ Medanos,’’ or 
Sand-hills. They here rise conspicuously to view from the plain below, presenting an exact 
appearance of the sandy dunes along a stormy seacoast. It is difficult, at first sight, to discon- 
nect this remarkable formation from such an obvious cause, and not to represent it as the sandy 
beach of the extensive lake in which the deposits were made, forming the wide expanse of table- 
land go often referred to. The present facts, however, do not warrant such an exclusive opinion ; 
thus the separate grains of sand composing the sand-hills are seen under a lens to be angular, 
and not rounded, as would be the case in regular beach deposits ; they are also extremely light 
and penetrating, of which every traveller who has occasion to pass this locality in a dry, windy 
day will have ocular demonstration. In fact, the peculiar features of this formation are suffi- 
ciently explained in the topographical arrangement of the country, which presents an immense 
plain, stretching out in the direction of the prevalent northwest winds. 

In overlooking the surrounding country from the projecting point of the adjacent gneiss range, 
these sand-hills are seen to form a crescent, with its concavity toward the northwest, and 
rising highest where the accumulated deposit is most sheltered by rocky barriers, from the 
levelling influence of winds, other than those from the northwest. 

The spring which occurs in this locality near the base of these sand-hills occupies a natural 
depression of the general plain. Its issue spreads in a shallow pool surrounded by aquatic 
plants and shrubbery. The central spring source forms a deep hole, about two feet in diameter, 
bedded with quicksand, which is surges up intermittently at various points. The temperature 
of the water is 70° Fahrenheit. 
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On entering the sand-hills from the north, we first pass over a considerable swell of limestone 
rock, from the southern slope of which we pass at once into the hills of sand. Its surface, at 
first variously scattered with arid shrubbery, becomes as we proceed almost pure drifting sand, 
blown by the wind into varying ripple-marks, and assuming all the different shapes of drift and 
hollow imaginable. - As the view of the surrounding country becomes shut out, there is presented 
an exact picture of the sandy dunes on an exposed seacoast, and it seems almost strange not to 
hear the roaring of the surf, or catch a view from the highest elevations of a wide ocean expanse. 

The greatest height of this formation is on the southern side, or in the convexity of the arch, 
which terminates with a somewhat abrupt face, merging into the shrubby plain below. 

Our route from this point leaves the Chihuahua road, passing more to the west, and thence 
skirting along the base of jagged mountains, forming a broken range to the south and south- 


_west. The plain traversed is similar in character, and continuous with that on the opposite 


side of the sand-bills, having, however, an increased elevation. Our route, bearing 8.S.W., 
is interrupted by occasional spurs of limestone rock, proceeding from the adjoining mountains 
to the south. ; 

This character continues for some twenty miles, when we begin to notice an obvious change. 
in the external features of the country. The frequent valleys leading from the broken mountain 


_range on our left acquire a more fertile character, and, being removed from the incursions of 
- drifting sand, support a richer growth of plants. Beyond this, the country spreads into wide 


basin plains, presenting tothe eye an uniformly smooth outline. The soil is composed of a stiff 
clay sediment, and is occupied exclusively with a growth of coarse grasses. In their lower 
depressions these extended plains frequently present a perfectly bare surface, destitute of all 
vegetation, the retentive soil either holding the product of recent rains in wide, shallow pools, or 
more often showing a surface cracked and blistered under the influence of an arid atmosphere. 
We find frequently scattered over its surface recent land shells, as indications of its lacustrine 
character. In certain localities these lower depressed flats are covered with a white saline 
efflorescence, resembling at a distance sheets of water, to the frequent disappointment of the 
thirsty traveller. The roads leading over these tracts are firm and excellent. The natural 
supplies of water are very inconstant, being in great measure dependent on rains. 

-Our road hence, for a long distance, traverses a succession of these plains, of greater or less 
extent, alternating with short ridges, occasioned by the passage of an irregular mountain range. 

These ridges present along their line of elevation various depressions, at which the passage is 
generally accomplished by an easy gravelly slope. The exposed rocks are of carboniferous lime- 


* stone, associated with various igneous products. 


This character of country continues till we reach the first flowing stream yet encountered on 
our march from the Rio Grande; this is the Rio Sta. Maria. As here exhibited, it showsa 
flowing brook of limpid water, from 10 to 20 feet in width; at the crossing knee-deep, and 
flowing over a: pebbly bed. Its source lies far to the south, in the State of Chihuahua; thence 
flowing north, it empties, about 30 miles from our place of crossing, into Lake Sta. Maria. 
This lake is shown, by the examination of the boundary commission, to be in close prosiiy to 
the larger Lake Guzman, from which it is separated by a range of mountains. 

These lakes, though thus separated, belong to the same general basin, receiving the drainage 
of a large tract of country—the San Miguel and its tributaries entering on the north, and the 
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Sta. Maria on the south, The waters of these lakes having no outlet, are strongly impregnated 
with saline substances, so as to be unfit for drinking. 

The adjoining mountains on our route are of igneous character, being composed of vesicular 
and amygdaloid trap, forming more or less continuous ridges, ranging north and south. 

Associated with the fact of running water in this region, we see the country characterized 
by an unwonted appearance of fertility and verdure, not alone confined to the immediate 
borders of the stream, but extending over the hills and plains adjoining. 

Our route, after ‘crossing the Sta. Maria river, takes a course 8. 70° W., (mag.,) passing 
over country characterized as above, bounded by mountain ridges of less height above the 
general surface than those before passed. The greatest development of mountain range lies to 
the west. The various rock exposures exhibit most abundantly forms of amygdaloid trap ; more 
rarely we meet with local exposures of limestone strata, or variable metamorphic products. 

Conspicuously in view in our direct course are the mountains in which the silver mines of 
Corralitas are located, consisting of an assemblage of rounded and peaked summits of various 
heights, rising from 500 to 1,500 feet above the adjoining plain. 

These mountains occupy an area of about 5 miles in length from north to south, and 2 to 3 
miles in width, They rise isolated in the midst of a broad alluvial plain, sloping gradually on 
the east and west towards the respective valleys of the Sta, Maria and Corralitas rivers. A wide 
intervening depression also separates them from higher mountain ranges north and south. The 
latter mountains present a marked contrast in their precipitous sides and exposed rock of a 
basaltic character to the uniform smooth outline of the mineral-producing mountains. In these 
latter, indeed, the geological formation is everywhere concealed from view by a variable deposite 
of earth and gravel; thickly covered with a growth of grass. It is this fact which has probably 
given to these mines their Spanish appellation of ‘‘ Minas del mineral de la Escondida,’’ or 
hidden mines. 

The mines at present worked occupy the most northern point of the mountains, though mine- 
ral indications and abandoned excavations are common over the exposed face of the whole 
mountain range. The various excavations bring to view a very uniform character of formation, 
first. passing through a variable layer composed of angular fragments of rock; imbedded ina 
dry brown earthy medium. The superficial rock exhibits a siliceous limestone of very close 
compact texture and dark blue color ; to this succeeds the true silver-bearing rock, being a form 
of subcrystalline limestone showing the action of internal heat, of a much softer texture than the 
preceding, and of a whitish gray color, (specimen rock, No. 99.) 

‘In this latter rock are exposed the veins of argentiferous galena, frequently extending. into 
the upper siliceous rock, but acquiring its greatest thickness and richness in this lower forma- 
tion. 2s 

The veins of mineral penetrate this rock in the form of variable sheets, dipping regularly at 
an angle of 45° to the northwest. . 

Further details in reference to the character and working of these mines, with such reliable 
mining statistics as could be procured, will be found under a separate head. 

From the mines, by a gradual and continuous descent over a wide grassy plain, scattered 
with low mezquite bushes, we have in view at the lowest depression the valley of the San Miguel 
or Corralitas river, and the towns of Baranca and Corralitas. This plain, though usually dry, 
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supports a fine growth of nutricious grasses, and the mezquite bushes, which are scattered over 
its surface, are the main dependence for the necessary supply of charcoal for smelting operations. 
To first view, this would seem to offer but a poor supply of this needful article, showing in such 
situations only a shrubby growth ; but owing to a remarkable peculiarity of this variable and 
wide-spread shrub, it is found that, when growing in such exposed situations, instead of develop- 
ing a distinct trunk, it forms thick underground stems. These being grubbed up by a 
class of peon laborers, are disposed in piles to dry, when they become fit for conversion into a 
superior article of charcoal. 

At a distance of 20 miles over the above described plain we reach the valley of the San 
Miguel river ; on the eastern bank of which, at a distance of three miles apart, lie the towns of 
Corralitas and Baranca. We here encountera beautiful limpid stream and a fertile valley. 
At Corralitas, this river, as seen by us in the month of February, and again in April, 1852, had 
an average width of 30 feet, and 2 feet in depth, flowing over a sandy or pebbly bed between 
shallow alluvial banks. The season of high water is said to be in September, corresponding 
with the close of the rainy season ; at which time a large portion of the adjoining bottom-land 
is overflowed, the greater part of which is susceptible of cultivation. The width of this alluvial 
belt is variable, being occasionally spread out in low marshy tracts, 3 to 5 miles wide ; at other 

. places contracted by the encroachment of mountains on either side. Some 16 miles above 
Baranca, to the south, are the remains of ancient and extensive structures, known as ‘‘ Casas 
Grandes,’ still occupied by a flourishing agricultural settlement under the same name. A 
similar character of mountain ranges, as before noticed, bound the valley on either side; being, 
however, composed exclusively of igneous rock, the higher peaks showing generally a basaltic 
structure. The towns of Corralitas and Baranca are built up exclusively with a view to mining 
operations, the ore being transported to these places for smelting and refining. Living ina 
state of constant warfare with hostile Indians, the raising of cattle, or even the cultivation of 
the soil, is confined to a bare-supply of necessaries. Abandoned fields and deserted ranchos are 
frequently met with, showing a quite recent period of greater prosperity, the decline of which, is 
most evidently due, not to the natural incapacity of the country, but the othe and 
degeneracy of its population. . 

In a direction W.N.W. from Corralitas, and about 24 miles distant, is the town of Jar anos, 

_ Our road to this place, after crossing the Corralitas river, leads at first over the wide grassy 
bottom-land of its western side, here nearly 5 miles in width. From this we pass over a ridge 
projecting into the valley below, and descend again on its opposite slope, following near the 
course of the lower valley, and passing over a shrubby plain similar to that before describeds 
forming a sort of table-land gradually sloping toward the river. The town of Ianos is situated 
on a branch of this main stream flowing from the southwest. On reaching the banks of this 
latter stream, we find a mere rippling brook running over a pebbly bed. A short distance 
below, its waters are drawn off for the purpose of irrigating the gardens and cultivated fields 
which occupy the delta formed at the point of junction of the Janos branch with the San 
Miguel river. The town is situated on the gravelly table-land on the left side of the stream 
overlooking the river bottom, and set off in the background by a range of high mountains 
shutting out the view westward. Our route leads directly toward this western mountain range, 
which is crossed at a low depression, thence descending into still another wide basin plain, 
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extending in its greatest length from north to south, and bounded on the west by the clearly 
defined range of the Sierra Madre. “ 

The course we travelled thence lies W.N. W., inclining towards this mountain range, and cross- 
ing diagonally the wide basin plain intervening between this and the Janos range of mountains. 

About 10 miles from Ianos we come upon a singular depressed valley, sunk some 50 feet 

below the gravelly plain, having a lower alluvial belt about-a quarter of a mile in width, which 
is coursed. by a limpid brook, and bordered by a scattering timber growth. 

This stream is said to have a lagoon source some three miles to the southwest ; thence flowing 
northeast 10 or 15 miles, it terminates in a marshy lake surrounded by mountains; thus show- 
ing a character similar to that before noticed in reference to Lake Guzman and Sta. Maria on 
a smaller scale. 

From this point, following a continuous course W.N.W. weed ,) the road passes over a gently 
undulating swell, composed of gravelly table-land, thence crossing a a open, alluvial basin, 
similar in character to those before described. 

We then approach the high mountain range of San Luis. . Our progress toward the moun- 
tain base leads by a gradual ascent till a near approach brings to view deep gullied stream 
beds, connected with the drainage of the mountain valleys, and terminating on the alluvial 
plains below. Near their sources in the mountains these ravines contain running water, more 
or less copious, according to the character of the season. . 

On reaching the first rocky spurs from the main range, the country assumes a most pictu- 
resque character. Clumps of live oak (Quercus E’moryi) edge the ravines, and are scattered along 
the mountain slopes. Cedar of a shrubby growth is also frequent, and the usual mountain shrub- 
bery serves to give a character of freshness and verdure to the scenery. i 

Directly at the mountain base, and forming its projecting spurs, a reddish form of porphyritic 
basalt makes its appearance, showing a precipitous columned face and tabled summit. 

In ‘the recesses of the ravines, as exposed by the mountain torrents, a variable deposite of 
igneous conglomerate is met with, flanking the central rocky mass. This céntral nucleus, as 
exhibited along the sides and summit of the mountain range, is an igneous volcanic product of 
quite recent origin, and. characterized by Professor, Hall as “‘ feldspathic lava,”’ exhibiting a 
granitic appearance. (No. 86.) 

At the point where the old road crosses the ridge, called the ‘‘San Luis Pass,” the ascent is 
quite abrupt, rising from the plain below 800 to 1,000 feet. : 

The summit crest commands a most extensive and grand view. Looking eee the eye 
takes in at a glance the wide alluvial plain over which we have been passing, encircled by its 
irregular mountain boundaries, showing plainly its basin character, and in which here and 
there stand out isolated mountains, as islands in the broad expanse.* ¥ . 

To the north and south is a continuation of the main ridge, more broken to the north, wid 
apparently forming slopes of easier ascent ‘than the one passed over by us. Quite possibly at 
several places there may be an easy transition from the plains on one side to those of the oppo- 
site slope. To the south the range is more continuous, of a rugged character, and increased 
height. o> (cepted a 


* This’ description was written before the line under the treaty of 1853 was run. Tt will have been seen in the preceding 
part of this work that good passes were found to the north and within the limits of the United States. W. H. E.. 
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Westward we look down on another alluvial plain, less distinctly bounded by mountain. 
ranges, and extending toa great distance from north to south. On its western limits, ata 
distance of about ten miles, this plain abruptly terminates by a slightly elevated terrace, the 
descent from which to the lower level of the San Bernardino valley forms the well known Pass 
of Guadaloupe. 

Here, then, we have the means of estimating the true character of this great water-shed, in 
its connexion with the present line of boundary both to the north and south. 

Considerable confusion has arisen from the vague terms and expressions employed by writers 
to describe the peculiarities of this part of the central axis of the North American continent. 
There has been wanting in their popular descriptions the elements of a general principle, appli- 
cable alike to all great dividing ridges. Geological science alone furnishes this element, giving, 
in the general result of its observations, the best means of elucidating all the points involved, 
and clearly explaining the several local peculiarities exhibited. 

In most of the descriptions hitherto given of this portion of the dividing ridge, we hear in 
frequent use the stereotype expressions that at or near the point under examination the range 
of the Rocky mountains becomes “‘ suddénly depressed,’’ or ‘‘ flattened out,’’ to form the great 
Mexican plateau. Again, that at some imaginary point south of this great change of topo- 
graphical features rises another distinct range, called the Sierra Madre, continuing thence to 
form the line of cordilleras extending to the extreme of the continent. 

Now, such descriptions as these embody no clearly defined principle of geological science, and 
contain, moreover, errors of fact. 

The Spanish name of Sierra Madre (literally mother stioebeeesyia is the general term in use to 
describe what is called a dividing ridge with us, and its special application to the range under 
consideration is due to the important character of this divide as the mother range of the continent. - 

Now, it is well known that all extended continental ranges are due to a line of internal dis- 
turbance, of varying intensity at different points, but in all alike characterized by the protrusion 
of various igneous products, together with the uplifting of adjacent stratified deposites, either 
altered in texture by the action of internal heat giving rise to the various metamorphic products, 
or showing the action of an uplifting force only in changes of inclinatian or dip of the strata. 

Most naturally, then, in view of the numerous and varied agencies at work, should we expect 
changes of character at different points of the same range, corresponding to points of greater or 
less intensity of the internal disturbance, or the different products erupted or exposed to altera- 
tion. Hence occur elevations and.depressions, and variety of formation in the course of the same 
continued range. 

With this principle in view, we have a ready explanation of all the peculiarities exhibited in 
the portion of the range under examination. ; 

Thus the igneous products are mostly of modern origin, exhibiting various volcanic products 
in the form of granitic lavas, porphyritic basalts, and amygdaloid traps. These products show 
@ very variable character of exposure, forming ranges irregular in their direction, and differing 
in composition. 

These several mountain ranges cover more or less the entire face of the country, including the 
dividing ridge only as one member of the general series. 
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The natural explanatory inference from these facts is, that the internal force, here represented 
in the continued mountain range, was diffused over a large space, and. not centralized on one 
particular line. Hence arises no great prominence of one central chain, but a number of inde- 
pendent ranges, serving to equalize the general elevation and give the character of an elevated 
plateau to the surface of the country. 


Again, the same irregular-action of the internal force, and especially the preponderance of | 


recent eruptive products, favors a varied direction of the mountain ranges, by means of which 
areas are circumscribed and basins formed for the reception of aqueous depositions. Here, then, 
we see the origin of those extensive plains and stretches of table-land to which our attention 
has been so frequently directed in the preceding sketch. 
These same characters probably apply more or less closely to many other localities connected 
with the general dividing range, whether north or south of the point we are examining. 
_ We are now prepared to descend the western slope of this dividing ridge, and note the pecu- 
liarities of feature presented on our route westward. 


Decending, then, by an equally steep slope as the eastern ascent, and about the same height, . 


we come upon the alluvial plain below. The lowest depression of this plain is composed of a 
light alluvial soil, and thence sloping gently upward to the west, exhibits a gravelly deposit, 
till, ata distance of about eight miles from the base_of the mountain just left, we come upon the 
abrupt descent of the Guadalupe Pass. 


This noted pass, which has been so frequently traversed on the line of emigrant travel to” 


California, is now so well known as hardly to need a detailed description. 

This pass has been properly characterized as the first step of considerable drank from the 
Mexican plateau to the heads of valleys leading to the Californian gulf. It has now been clearly 
established that at a point farther to the north, near the parallel of 32° latitude, the descent 
westward may be accomplished by a more gradual slope, and without leaving the basin of drain- 
age pertaining to the Gila river. , 

The geological structure exposed in this mountain pass is similar to that before noted as 
occurring in the upper slope of the Sierra Madre, including feldspathic lava, granitic in texture, 
associated with basalt, stratified porphyry, and closely cemented breccias. 

These several forms, variously associated, serve to give a remarkable diversity and broken 
character to the rock exposure, presenting a confused outline of mingled crests, peaks, and ra- 
vines. Through these the road has to work its way by sharp turns and very steep descents. 
On attaining a lower level we pass down a ravine, gradually widening, which finally spreads 
into a small valley, watered by a fine running stream, and beautifully shaded by large sycamore 
and cotton-wood trees. This valley is closely hemmed in by steep rocky walls, marked by 
intricate ravines, and rendered picturesque by a varied assemblage of live oak, cedar, and other 
verdant shrubbery. In emerging from the higher points of the mountain range, the walls of 
this cafion exhibit various forms of stratified porphyry running into a breccia. The character 
of stratification has, at several points, a close resemblance to altered sedimentary deposits, 
showing a reddish color and a very uniform character of dip. 

We finally leave this valley, mounting up a steep bank, composed of gravelly table-land, rising 
200 feet above the bed of the stream, thence passing by a gradual and continuous slope toward 


the main valley of the San Bernardino. The table-land here has all the usual characters of this 
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formation in other parts, not differing essentially from that of the Rio Bravo or Gila valleys, 
and terminates by an abrupt bank, bounding the alluvial basin below. 

This basin, forming, as it is said,.the head of the Yaqui river, here shows a wide flat plain, 
extending from north to south, and having a breadth of three to five miles. On its western 
edge is situated the deserted settlement of San Bernardino, Adjoining this rancho are numer- 
ous springs, spreading out into rushy ponds, and giving issue to a small stream of running 
water: The valley is covered thickly with a growth of coarse grass, showing in places a saline 
character of soil. The timber growth is confined to a few lone cotton-wood trees scattered here 
and there. 

Signs of previous cultivation are limited, this settlement having been engaged principally in 
stock raising. The numerous bodies of wild cattle now running at large over this section of 
country are the remains and offspring of domestic herds, now widely scattered and hunted by 
Indians. 

The western side of the valley is precisely similar to its opposite, showing the same general 
character of gravelly table-land. This leads by a gentle ascent to a low point in the dividing 
ridge separating the valleys of San Bernardino and Aqua Prieto. 

A remarkable tower-shaped peak rises in the centre of this ridge, a short distance south of the 
road, forming a conspicuous landmark. This ridge is seen to be composed of one or more of the 
variable forms of volcanic products so often noticed heretofore; the prevailing character is here 


a reddish brown granitic mass. 


The descent on the opposite (western) side of the ridge to the alluvial bed of the Aqua Prieto 
is over a long, tedious slope, the gravelly table-land giving place to extensive tracts of clay or 
loam, supporting a patchy growth of coarse grass. The ‘Black Water’’ valley, at its lowest 
depression at this point, contains no constant running stream, its course being mainly oceupied 
with low saline flats or rain-water pools. Extensive lagoons are said to occur in this valley a 
short distance south of where the road crosses. ' 

The main tributary to this valley comes from the west, and is followed to its head on the line 
of wagon-road, Its bed consists of a wide ravine, coursing through pebbly strata, variously 
marked by the washings and drift deposits, caused by the occasional strong current derived 
from local rains. At other times its bed is entirely dry. The timber growth along its borders 
consists of hackberry.and walnut. 

At its source there is a fine spring, issuing from ledges of stratified porphyritic rock, identical 


‘in character with that noticed at the foot of the Guadalupe Pass. The stratification is inclined 


to the northeast, and along the line of its tilted ledges the spring issue forms frequent pools of 
limpid water. 

From this point we pass in a circuitous course to the southwest, winding among rocky spurs, 
and thence passing up an upland valley, agreeably diversified with groves of live oak and 
covered with luxuriant and nutritious mountain grasses. On this route we pass gradually to a 
divide which leads, on its western aspect, to an eastern branch of the Upper San Pedro valley. 

The country here begins to assume most attractive features. To the north and west rise high 
mountain ridges clothed with pine and oak groves; the intervening country is everywhere car- 
peted with fine grama grass, the nutritious quality of which is exhibited in the well-conditioned 
character of the numerous wild horses and cattle that luxuriate over this favored region.. Water 
j 3 M 
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is frequent in the valleys, and everything indicates a capacity for cultivation, the grazing capa- 
bilities being unequalled by any tract heretofore passed over. 

Beyond this the San Pedro valley spreads out in diverging branches to the east and west, thus 
drawing tributary a very extended mountain drainage. 

It is this latter character which sufficiently accounts for the fact that the San Pedro is the 
only branch of the Gila River, coming from the south, which furnishes an uninterrupted stream 
of running water along its whole course. 

At the point where the main valley of the San Pedro is reached we find an alluvial belt, 
variable in width, and occasionally marshy. These bottoms are flanked by terraced table-land 
of unequal heights, composed of ‘a hard gravelly soil, and supporting a close sward of grama 
grass, giving a peculiarly smooth shorn look to the general face of the country. 

Occasional exposures of igneous rock, or the projecting spur of some mountain ridge, serve to 
diversify the scene; and quite constantly in the higher branch valleys is exposed a form of 
igneous conglomerate. This latter formation is exposed in irregular bluffs along the edges of 
these valleys, presenting washed faces and precipitous walls crowned with terraces. These 
higher points are frequently set off with the remains of deserted dwellings, plainly located 
with a view to defence. Other eminences, commanding extensive views, are occupied by rocky 
breastworks, serving the double purpose of watch-towers and strongholds of retreat. Associated 
with these are also extensive rocky enclosures, in which the cattle were secured. All these 
points are suggestive of the condition of constant warfare to which this commencing civiliza- 
tion was subject, and under which it was at last obliged to succumb. 

These upland valleys are only sparsely wooded by occasional cotton-wood or walnut trees. 
As we approach the mountains, however, the timber growth becomes more abundant, and the 
lower ridges are occupied by extensive groves of oak, which, on the higher points, are associated 
with pine and cedar. ‘ 

From the head of the “‘ Nutria’”’ (southwest) branch of the San Pedro, up which our road 
passes, we commence the steep ascent of the mountain ridge lying between the Santa Cruz and 
San Pedro valleys. The character of this range is exactly similar to what we have before de- 
scribed as pertaining to all the higher mountains passed over on our route, west of the Sierra 
Madre. . 

The height of the pass leading to Santa Cruz is not less than 1,000 feet above the respective 
valleys on either side, being equally steep and rugged on either slope. The same ridge, ex= 
tending toward the south and southwest, forms a continuous line of high mountains, lying 
between the San Pedro and Santa Cruz valleys ; the preferable route for crossing is probably 
that taken by Col. Cooke in 1846. 

The upper route, being the one more commonly followed, strikes the Santa Cruz valley near 
its head source. 

The direction of this valley is at first nearly due south, giving the idea that its drainage is 
on the line of the rivers flowing south to the California Gulf. It is indeed so laid down on 
most of the maps of this region, but this is manifestly incorrect, About three miles south 
of the town of Santa Cruz the valley makes a sharp elbow; thence doubling on its former 
course, it continues north and northwest, being the same valley in which, lower down, are 
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located the towns of Tubac and Tucson; thence leading toward (fhouge probably hardly ever 
reaching) the Gila River, near the Pimo settlements. 

The situation of the town of Santa Cruz is highly picturesque, irae embosomed amid lofty 
wooded mountains. Its soil is fertile, abundantly watered, and susceptible of easy irrigation ; 
its elevation gives it a cool temperature, suited to the Baadzctiqn of northern fruits and cereal 
grains. 

A cut-off, over the mountain range intervening between the two courses of the river, leads, 
by a distance of 18 miles, to a lower part of the valley, maintaining in the main the same gen- 
eral features, but showing a marked change in the climate. This latter fact becomes still more 
apparent in our progress downward, as shown by the comparative forwardness of vegetation. 
Thus a short journey of three days (or 80 miles) from Santa Cruz, between February 27th and 
March 1st, 1852, showed a difference in the advance of vegetation equal to a full month in time; 
so that while at Santa Cruz the cotton-wood trees were barely budding, the first day’s journey 
displayed their loose catkins, the second the opening leaf, and the third the full leaf. 

Greater aridity also characterizes the lower portion of the valley, and the live oak, so common 
above, gives place to heavy growths of mezquite. The adjoining mountains on either hand 
become in great measure bare of trees, and present steep ledges of igneous rock exposed along 
their broken range. The immediate edges of the valley are flanked by a conglomerate forma- 
tion, similar to that noticed on the Upper San Pedro. Accompanying these changes the stream 
caoairacts, and finally, in certain points along its course, ceases to run, and the usual desert 
features of all waterless tracts in this region are exhibited. 

We thus pass the settlements of Tomocacori, Tubac, San Xavier, and Tucson, together with 
numerous deserted ranchos occupying various points along the valley. After leaving Tubac, 
which is situated about midway between Santa Cruz and Tucson, the valley expands into a wide 
open basin, the mountains receding on either hand, and the dry valley, now almost exclusively 


occupied by mesquite, is bordered by a wide stretch of gravelly table-land. On this table-land 


we meet, for the first time on our route, that most remarkable vegetable production, the Cereus 
giganteus. Further on it becomes abundant, its stiff trunks and branched arms rising up here 
and there like sentinels, and giving a most peculiar character to the landscape scenery. _ 

Approaching the town of San Xavier, noted for its superb church, contrasting strangely with 
the mud hovels surrounding it, we again come upon running water, with its constantly asso- 
ciated fertility and verdure. In this vicinity occur rocky knolls, composed of a dark-colored 
trap-rock, which formation becomes still more largely developed in the vicinity of Tucson, form- 
ing extensive ridges having a tabulated form and very irregular outline. 

The settlement of Tucson occupies the lowest line of constant running water, and consequently 
the last fertile basin lying in the course of this valley. Below this, on the north, succeeds the 
extensive desert tract lying between Tucson and the Gila River. 

In pursuing our course down the valley, the adjoining table-land gradually merges into the 


a plain over which our road passes. Hardly, however, did it seem to deserve the name of 


a desert at the time of our crossing it. Owing to the refreshing influence of recent rains, @ 
rapid growth of evanescent flowers gave its otherwise barren surface the aspect of a flower gar- 


den, regaling both the sense of sight and of smell with a profuse and varied assemblage of tints 


and scents. Water sufficient for our animals was found in ravines by the side of the road, and 
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a journey of eighty miles, otherwise dreaded, was, by an agreeable disappointment, rendered 
highly pleasant. Our journey was made in the first week in March ; doubtless another month 


_ might have changed its features materially. 


Our course lies quite regularly to the northwest, a broken line of mountains lying on our 
left, while to our right lies the extensive high mountain range northeast of Tucson. Directly 
in our course is a singular pinnacled peak, being the ‘‘ halfway point’’ between Tucson and 
the Gila ; approaching this, we pass by a gradual ascent over a gentle ridge, forming a de- 
pressed point in a continuous mountain range extending from the pinnacled peak, on our left, 
northeast toward the Gila valley. Near the summit of this ridge we pass small alluvial tracts, 
then- occupied by a luxuriant growth of young grass, and cut up by deep gullies containing 
abundant supplies of rain water. The rock exposure here has a more ancient appearance than 
any before passed, indicating an approach to the granite ranges of the Californian Cordilleras. 

We descend the northern slope of this ridge, passing over extensive clay flats washed by 
recent rains into frequent gullies, these finally centering in one form the irregular bed of a rain 
stream leading direct to the Gila river. 

The portion of the Gila valley thus reached is where the river, emerging from the high 
mountains occupying the mouth of the San Pedro, spreads out into the extensive alluvial bot- 
toms, occupied in part by the settlements of the Pimo and Maricopa Indians. 

The gravelly table-land here forms a gentle slope, leading from the distant mountains, 
and indenting the alluvial belt below. This latter consists of an upper level, supporting 
a shrubby growth of mezquite, and a lower bottom subject to river overflows. On these upper 
portions the Indians usually construct their dwellings, thus overlooking the lower cultivated 
fields. The amount of land here capable of cultivation is quite extensive, forming a belt on 


each side of the river often several miles in width, and extending east and west for 20 miles or 


more. 


The stream of water, then at its average height, (in early March. ») measured about 40 yards — 
in width with an average depth of 2 feet, the volume, however, being considerably diminished — 
by the extensive irrigating ditches drawn from above. 


The line of the river bank is at this season set off with lagoons and marshes, and cverywhere, ; 


bordered with a dense willow growth, rendering it difficult of approach. 

The dams, which serve the purpose of drawing off the irrigating water, are constructed of Sa 
willow trunks and snags; these, in the course of time, entangling the loose soil and sediment rR 
borne down by the river, furnish a bed for the willow aidilins thus becoming more permanent — 
with age. : e > 

From a rock knoll of true granite, abutting on the river on the American side, a fine view is. 
obtained of the general character and external features of this interesting locality. °c 

The character of the Gila valley, from this point down to its mouth, did not come under my 
personal inspection. All accounts represent a great uniformity of general features already 
sufficiently detailed. 

Thus we have a succession of basins, limited by mountain barriers, through which the river 
forces its way, forming cafions of greater or less extent. - 

These basins are again occupied by more or less extensive stretches of gravelly table-land, 
representing the desert features of this region; through these are marked the alluvial tracts, 
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varying in width and character according to the geological conditions surrounding them; 
through this the river works its sinuous course, with a swift current and turbid water, till it 
empties into the Colorado of the West. 


IV.—MINERAL PRODUCTIONS OF THE REGION OF COUNTRY, IN CONNEXION WITH THE MEXICAN 
BOUNDARY LINE, FROM THE MEXICAN GULF COAST TO THE COLORADO OF THE WEST. 


[Norz.—This report was written before the treaty of 1853, and applies more particularly to the old boundary under the 
treaty of Gaudalupe Hidalgo.] 

The mineral productions of the region of country, in connexion with the United States and 
Mexican boundary line, are necessarily various, as corresponding to the different geological 
formations. The detailed examinations necessary to furnish a satisfactory estimate of the real 
value of this class of products are still wanting, and the peculiarities of the country itself place 
great obstacles in the way of arriving at clear results. 

Among the most important, which we may here briefly enumerate, are: First. Such as-are 
connected with the various forms of igneous and metamorphic rocks, including Copper, Gold, 
Silver. Second, Such as pertgn to the stratified or alluvial deposites, including Coal, Salt, 


- Gypsum. 
FIRST CLASS. 


© Copper .is quite frequently found in connexion with porphyritic rocks. The most usual form 
' © of the ore is that of green malachite and red oxide. The locality best known is that of Santa 
Rita del Cobre, which was profitably worked about 20 years ago. Analysis of ore from this 
locality exhibited a yield of 75,%,5, per cent. of copper.—(See analysis by Professor T. Antisell. ) 

ey No mine of copper is at present worked in any part of the region under examination. 
Goro i is said to be sparingly found at various localities, in connexion with diluvial deposites, 
wedletfvea from adjacent i igneous rocks. It is here met with in a finely disseminated state, and 
.~ a has never yet been found in sufficient quantities to yield a fair return for the labor expended. 
It would seem here to belong to the same character of formation as that of Mexico, associated 
‘with forms of porphyry, and never to approach in richness the deposits of California; such, 
ed, we would expect in the general absence of metamorphic slates and quartz veins, so well 
ey ope to be the most prolific source of gold in other regions. But one locality of the true gold- 
. ucing rocks was met with on our route, and that was at the furthest western point, near the 

) — villages, on the Gila.—(Specimen rock, Nos. 97 and 98.) 

‘ £ ‘Suuver. —Bilver ore is found at several localities, mostly on the Mexican side of the line. It 
has also been found in the Organ Mountains and various portions of southern New Mexico. 
The | localities best known in Mexico adjoining the boundary line occur at Corralitas and Presidio 
del Norte, in the State of Chihuahua, and at Santa Rosa, in the State of Coahuila. The only 
one at present successfully worked is that at Corralitas, before referred to. The ore from which 
the silver is obtained is a form of Argentiferous Galena, containing very variable proportions of 
silver. According to the statement of the principal proprietor of these mines, Mr. Flotte, the 
: — yield of the best mineral is 0.50 per cent. of silver; analysis of a single specimen by 


- 


essor Antisell gave only 0.03 of one per cent., a discrepancy difficult to account for, except 
on the crate apie that the ore varies remarkably in the relative amount of contained silver. 
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The working of these mines is carried on in a very rough manner. The excavations simply 
commence with the surface exposure of the veins, thence following them down by rude and 
irregular shafts, inclined according to the dip of the vein, at an angle of 45° to the northwest. 
The ore is extracted by blasting, both the mineral and the refuse material being brought up on 
men’s backs. Where the depth is such as to cause an accumulation of water the mine is 
abandoned. \ 

The richest of these distinct mining excavations is that called “‘San Pedro,”’ This, when 
visited in 1852, had attained a depth of eighty yards. The mineral vein, as exposed along the 
line of excavation, exhibited a very variable thickness, from one to twelve inches; the character 
of the ore and its specific gravity also varied at different points.—(See description and analysis 
by Professor T. Antisell.) 

The mode of extracting the silver is by a double process of smelting and refining. By the 
former the ore is reduced, by the means of a common furnace, to the form of an alloy of lead 
and silver. In the refinery the lead is removed. by burning it out in a blast furnace, leaving 
the silver in the shape of irregular cakes, weighing about eight ounces each, The refining 
process occupies about twelve hours. 

The following information in reference to the working of two of the principal mines and 
reducing establishments and the amount of silver produced is furnished by the proprietor, 
Mr. Luis Flotte, of Baranca. 

The mine of San Pedro employs about forty men, whose wages average $10 per month, The 
amount of ore extracted by this number of men monthly is from 160 to 200 loads, of 300 pounds 
each. This is calculated to yield from 24 to 32 ounces of silver per load. The average monthly 
expense of working this mine is about $1,000. 

The mine of Leon employs about the same number of men, and requires the same expense of 
working, viz: $1,000 per month. The amount of mineral extracted from this mine is about 
500 loads per month, of 300 pounds each, estimated to yield three ounces of silver to the load. 
This ore is chiefly valued as a flux to assist in the reduction of the richer mineral. 


Smelting Establishments and Refineries. 


There are two of each of these establishments in operation at Baranca. The number of men 
employed in all-the necessary labor, including hauling the mineral, manufacture of charcoal, 
&c., is 125. The average monthly expense is $2,000. 

When in full operation, the amount of ore smelted is 180 loads of San Pedro ore, and 500 
loads of Leon mineral, of 300 pounds each. Total, 204,000 pounds per month. 

The yield of silver for this amount of ore would be an average of 420 pounds, at $16 per 
pound, equal to $6,620, leaving a profit for capital invested. of $2,620 per month. The total 
amount of silver produced at this mining location for six years ending January 1, 1852, as given 
by the two proprietors, is— 


Mr. Luis Flotte, at Baramca .......sesesseeserseensensesseseees eee $340,000 
Senor Don José Maria Zuloaga, at Coralitas ........-+-.+00+ + sintaieaila ake than 146,000 
Total seas0see Les sudaais ssins Cat pve vi KeNARe GR RCS CaaS Cee i ae 486,000 
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Coan. —A remarkable form of coal, closely resembling cannel coal, is found in connexion with 


_ the cretaceous strata on the Rio Grande, being exposed at several points along the course of the 


river from the mouth of the Pecos to Laredo, The character of the formation and economic 
value of the product, as an article of fuel, will be given in the report of Mr. Schott. 

Saxr occurs in connexion with salt lakes, occupying depressed portions of the wide desert 
tracts, to which the term of Llano Estacado is applied. The product is more or less pure, and 
in greater or less abundance, according to obvious local causes. 

‘Gypsum occurs in connexion with marls, belonging either to the upper Tertiary, or alluvial 
series of deposits. In such situations it frequently forms very extensive beds, composing the 
main bulk of local table-land exposures. 

In concluding this report, I have to express my special obligations to Professor James Hall, 
of Albany, who has kindly favored me with his views of the geological collections of the survey, 
and otherwise rendered assistance in making out this report. Similar acknowledgments are 
due to Professor John Torrey, of New York, in reference to the botany. 

Especially, in this final conclusion of my duties on the Mexican boundary survey, are my 
sincere thanks due to Major W. H. Emory, with whom I have been directly associated, in field 
and office duties, for the last five years, a length of time signalized by repeated and considerate 
acts of kindness on his part, as my superior officer, and gratefully remembered on mine. 


Respectfully submitted. 
C. C. PARRY, M. D., 


Botanist and Geologist U. S. B. C. 


I consider the present a proper place to insert the analysis of minerals, not only of those 
referred to by Dr. Parry in the above memoir, but those which were collected in the new Terri- 
tory subsequently to his withdrawal from the commission. 

Tn the Organ Mountains, near Fort Fillmore, and at several other places along our route, 
silver mines have been opened by enterprising Americans, but I have not obtained analyses of 
the minerals procured at them, for the obvious reason that the experience of the miner will be 
a more valuable test of the value of the mine than any which can be afforded by specimens. 

Nothing can be a more fallacious test of the value of a mine than the analysis of pieces of ore 
taken at random from the metallic vein, as most of these have been. Its true value can only be 
arrived at by actually working the mine, which, for the purpose of experiment, may be carried 
on upon a very limited scale. 

_ Those familiar with the localities will see in the analysis that specimens from veins of known 
value are here exhibited as yielding a very low per cent. of precious metal. These specimens 
are therefore not fair examples of the whole. , 


_ When at Janos, I observed the inhabitants collecting nitre from the soil by the rudest process, y 


and was informed that all the powder used in blasting at the mines of San Pedro was manufac- 
‘tured from the nitre thus obtained. The soil, in many places almost destitute of vegetation, is 
no doubt surcharged with this substance, and a portion of soil was collected to be analyzed, and 
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has been mislaid. In view of the difficulty experienced in obtaining this substance in time of 
war, the subject is well worth the attention of government, 

Many of the earths and rocks were placed in the hands of my lamented friend and classmate, 
Professor J. W. Baily, for microscopic examination. His state of health did not permit him to 
go entirely through with the examination. He, however, had made some progress, and I here 
give a short and characteristic note from that eminent and beloved gentleman, which gives an 
interesting summary of the results of his investigations up to that time. 


W. H. E. 


Wesr Port, N. ¥., April 2, 1856. 

Major W. H. Emory, Commissioner U. S. M. Boundary Survey. 

Dear Mason: This time we have some luck. Three of the specimens last sent prove quite interesting. - They are Nos. 
18 and 19, from cretaceous strata, Leon creek and Leon spring, West Texas, and No. 23, travertin-like crust, from bed of San 
Pedro, ; s 

The specimens Nos. 18 and 19 are interesting, as containing a considerable number of fossil Polythalamia, (microscopic cal- 
careous shells,) and still more so from yielding fine green sand oasts of the same minute forms. This fact of the occasional 
formation of green sand in the cavities of minute shells was discovered by Ehrenberg, and I have verified it in specimens 
from several American localities. I would be glad to get a good supply of Nos. 18 and 19 for further study. 

The travertin-like crust, No. 23, has an organic basis. When treated with chloro-hydric acid, it leaves a spongy mass, 
greater than the original volume, and composed of plants belonging to the genera Oscillatoria, Hydrocoleum, &e. There 
are several of these plants which delight in calcareous waters, and always incrust themselves as in the specimens you have 
sent. 

With regard to the moss agates, I cannot satisfy myself that the filamentous mosses in them are really of confervoid origin. 
If they were, it is now impossible to distinguish a single vegetable cell. I incline to the belief that they are rather concre- 
tionary deposits of oxide of iron, which may possibly have had organic nuclei to collect upon; but if so, these last have 
disappeared. 

The cretaceous carths attached to the Texian fossils will be well worth further study, and any which have specks of green 


sand in them will be particularly interesting. 
Yours, very truly, 
‘ J. W. BAILEY, 


Nuw Yorx, 13 Mercer street, January 31, 1854. 

Three samples forwarded for analysis : 

No. 1. Silver ore from San Pedro mine. 
No. 2. Ore from copper mines. 
No. 3. Ore from Leona mines. 

No. 1.—Argentiferous galena; partly granular, chiefly fibrous; specific gravity 603. It contains iron pyrites, dissemi- 
nated in small cavities. 

The amount of silver was determined by moist analysis. Two grammes of ore were treated with nitric acid ; to the clear 
solution hydrochloric acid was added—the resulting cloride of silver fuged. The lead was determined as carbonate, by adding 
carbonate of soda to the solution, after separating the silver. Some adhering earthy matters remained undissolved by the 
nitric acid. ‘vipa 

Analysis yielded in 100 parts : 

Insoluble silicates.....-- muta dacdccamhsnascsseeesiannwae sawn ene = ines 4. 50 
Lead 
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Indicating a yield of 6} ounces of silver per ton. a 
No. 2. Red copper ore.—Massive ; specific gravity 5.10; of a deep liver red color in fresh fractures, coated on the outside 
with a crust of green malachite, to the depth of jy of an inch; dissolved with slight effervescence in nitric acid ; it fur- 
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nishes water when heated in the test-tube, arising from the presence of the ha ated carbonate. The copper was deter- 
mined as oxide by treating the acid solution with caustic potass. 


In 100 parts: 
; 3 iWiestoriant) carbonic acrdiouc. ceo ode Sea. Sse cen nwccent de ceecue 4.70 
Craienh CODD EO « teats ae aA Siam ae Me Bie eee ned rue ea wows 95. 30 
100. 00 


or yielding 753%, per cent. of copper. 


No. 3. Brown iron ore.—Ochreous variety ; specific gravity — 3; yields but little water in the tube; effervesces slightly 
in hydrochloric acid. The iron was determined as peroxide by precipitation with ammonia. 


In 100 parts: 
Organic (vegetable) matter and water_..-....-..-.-...------o-------- 7.80 
dnsolublelearthy matter, (clay) sooncsa sees cc sda ceceweceneecesncced 15. 00 
TREE ES Sat) 1 EES Bee Oe EE ea eae a 70. 70 
Dine eee ena w te ann es ate aeteh oa een dopa oocacdeededadcucuce 5.05 
Magicians. Co ote Ble gl) eG ERE Br 1.00 
Carbonic acid ; 


100. 00 


Yields 49 per cent. of metallic iron. 
f THOMAS AN'TISELL, Jf D. 


SmrrasonsAn Instiretion, Washington, March 1, 1856. 


Sim: Ihave the honor herewith to submit to you the results of the examination of salts, ores, and minerals, made by 
me for the United States Mexican Boundary Commission. The analyses were made in the laboratory of this institution. 
The numbers correspond with those attached to the original labels. The ores, though few in number, are of such a character 
as to raise high expectations of the mineral wealth which thorough exploration will develope in the region traversed by the 
commission. 

No. 15. Argentiferous galena, from the copper mines of Santa Rita, in New Mexico. The specimens examined are very 
fine-grained galena, containing scattered particles and nodules of iron and copper pyrites, with some oxide of iron, resulting 
from the oxidation of iron pyrites. One of the specimens contains adherent portions of the gangue from both sides of the 
vein, showing it to have been, at this spot, 1 to 1} inch in thickness. It yielded 73.75 per cent. of lead. The mean of 
two accordant assays, by cupellation, gave 0. 365 per cent. of silver. The copper in both this and the following specimen is 
so unequally disseminated, that it was impossible to obtain a fair average without destroying the specimen. The amount 
of copper in both ores is small. 

No. 16. ‘Lead ore, from the silver mines of San Pedro, in Chihuahua. The specimens furnished me do not, probably, 
represent fairly the richness of the mine. They are very unequal in composition and value, consisting of galena, mixed 
with zinc blende, quartz, iron pyrites, and a little copper pyrites. Asample, which was regarded as affording a tolerably fair 
average, yielded 28. 29 per cent. of lead. The mean of two assays gave 0.70 per eent. of silver. 

No, 18. A white saline substance, occurring as an incrustation on the soil, at Salado spring, in Chihuahua. It dissolveg 
in water, leaving only a small residue of white sand, containing calcareous particles. It consists chiefly of chloride of 
sodium, (common salt,) with a considerable quantity of sulphate of soda, and small quantities of sulphate of magnesia, 
chloride of magnesium, and sulphate of lime. The presence of nitrates could not be detected. If this salt occurs in suffi- 
cient quantities, it will prove a very valuable source of supply of table salt, the want of which is strongly felt in this region. 
The presence of sulphates of soda and magnesia renders it unfit for use in its present state, but it might easily be freed from 
these impurities by solution and re-evaporation. The sulphate of lime is precipitated, in combination with sulphate of soda, 
as pan-stone, when the saline solution attains a certain degree of concentration. If the concentration be not carried too 
far, chloride of sodium crystallizes out almost pure. The mother liquor contains in solution the rest of the chloride of sodium, 
with sulphate of soda and salts of magnesia. It is highly probable that the springs which deposit this salt, by natural 
evaporation, contain, in solution, enough salt to be used as salines, The waters might be concentrated to a greater degree 
by being made to pass over piles of twigs, in graduation houses, as is commonly done in Germany. A great saving of fuel is 
thus effected. Analyses of the mineral waters of this country would probably lead to many important economic applications, 

No. 18. Is merely the same salt as the last specimen, taken from a depth of six inches below the surface. The propor- 
tion of sand and gravel in it is much greater, but it shows that the whole soil is impregnated with saline matters. 

No. 19. Copper ore, from Boca Grande, in Chihuahua. This is a very beautiful and pure specimen of red oxide of copper, 
intimately mixed with native copper. It is entirely free from sulphurets and earthy minerals. The exterior is partially 
covered with a thin crust of malachite—green carbonate of copper. This ore yielded, in an assay conducted in the moist 
way, 94.8 per cent. of copper. A very similar ore has been described by Mr. Blake, as occurring near Altar, in Sonora.® 

_ The compact subcrystalline appearance of this ore gives evidence of a massive deposit. 


* United States Pacific Railroad Survey, (partial route in California,) under the command of Lieut. R, S. Williamson, Top. Eng., 1853, Preliminary 
ile by William P. Blake, geologist and mineralogist, p. 75. 
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No. 23. A compact, white, feldspathic rock, from the valley of the San Pedro river, in Sonora. Before the blow-pipe it 
exhibits all the reactions of a felsite or fine-grained porphyry. ‘The texture is compact, resembling the base of porphyry without 
the crystals. The surface exhibits numerous small cavities, resulting, perhaps, from the decomposition of crystals of feldspar. 

No, 24. A-yellowish pulverulent substance, described by Dr. OC. B. R. Kennerly as occurring in a mountain gorge be- 
tween abrupt walls of volcanic rock. When treated with acid it. effervesces strongly, showing the presence of carbonate of 
- lime. After the effervescence has ceased, the residue does not seem to be much acted upon by hot concentrated acids. Before 
the blow-pipe it fuses with difficulty to a white enamel, owing probably to a combination, at thishigh temperature, of the 
silica and lime present. Water takes up from it a considerable quantity of saline matters, consisting of sulphates of lime 
and magnesia, with traces of chloride of sodium and chloride of potassium. If this be a volcanic ash, as its appearance and 
mode of occurrence suggest, the presence of the saline matter and carbonate of lime must be attributed to the subsequent 
action of mineral, probably thermal, springs containing these salts in solution. 

Very respectfully, yours, 
JOHN D. EASTER, 
Ph. D., Chemist and Mineralogist. 


Smurnsontan Instrrvrion, Washington, April 11, 1856. 


Sim: I have the honor herewith to report the result of my examination of the ores. and coals submitted to me for 
analysis. Those the locality of which is not. given belong to the collection obtained by you from a ‘‘prospecter,’’ who 
refused to reveal the precise locality in which they were found. The rest were collected by Mr. A. Schott. 

No. 1 is a lignite taken from cretaceous strata, covered by trap, at Santa Rosa, Coahuila. The specimen has a brilliant 
lustre, even fracture, and shows no trace of woody structure. The streak is brown. It is free from pyrites. Fragments 
of it heated to redness in a closely covered crucible lost 30.45 per cent. of water and bitumen, leaving 69.55 per cent. of 
coke, which was very porous and had a brilliant metallic lustre. The same specimen completely incinerated yielded 24.22 
per cent. of ash. 

No. 2. Lignite; a dull, lustreless specimen, otherwise quite similar to the preceding. Treated in the same way, it yielded 
51.2 per cent. of coke, and 16.8 per cent. of ash, of a reddish color. No pyrites was observed in it. 

No. 8. Lignite ; in all respects similar to the preceding. It gave 45.5 per cent. of coke, and 15 per cent. of ash. This 
is the best of these coals. The great amount of ash which these specimens contain renders them of little value as fuel 
where wood can be had, but in the treeless region where they occur they may be very useful if the beds are extensive and 
occur at a small depth below the surface; a§ the specimens were probably taken from the outcrop, it is not unlikely that 
the seams, when further worked, will improve in quality. 

No. 4. A lignite from Lake Guzman, in Chihuahua, containing a large proportion of iron pyrites, which, by the action of 
the atmosphere, has been decomposed and converted into sulphate of iron, It is entirely worthless. 

No. 5. Water-worn pebbles of red pxide of iron, mixed with much silica, from Los Nogales, near the intersection of the 
parallel 81° 20’ north latitude, with the 111th meridian. The specimen which I assayed yielded 32 per cent. of iron ; the 
assay was made by Penny’s process, with bichromate of potash. ; 

No. 6. ‘Two small specimens of red hematite, mixed with specular iron ore and quartz, yielding 37 per cent. of iron. 

No. 7. Carbonate of lead, associated with earthy black oxide of magnesia and iron ochre. This is aevery unusual associ- 
ation of minerals. ‘The magnesia contains no cobalt, as is the case in a similar ore occurring at Mine Ja Motte, in Missouri, 
The specimen yielded, in an assay conducted in the wet way, 17. 04 per cent. of lead, : 

No. 8. Malachite, (carbonate of copper,) enclosing a core of red oxide of copper, containing a few particles of native 
copper. It yielded 67.76 per cent. of copper. : 

No. 9. Red oxide of copper, containing a considerable proportion of native copper, in threads and crystals. The speci- 
men is created superficially with malachite, and is precisely similar to the ore No. 19, from Boca Grande, described in my 
former report. It will yield about 95 per cent. of copper. : 

_ No. 10. A specimen of black oxide of copper, associated with silicate of copper and silica. The mean of two assays gave 
50 per cent. of copper. 

No. 11. Black oxide of copper, mixed with some sulphuret of copper and quartz, from the Sierra Tule, in Sonora. This 
is very similar to the last specimen. It yielded 57. 66 per cent. of copper. No silver was found in it. 

No. 12. Red oxide of copper, associated with malachite and small particles of native copper, from the Arizona mines, in 
Sonora. The mean of two assays gave 74.96 per cent. of copper. 

No. 13. A compact silicious ore, containing galena, sulphurets of copper, and arsenical pyrites, intimately mixed with 
quartz and calcareous spar. It yielded, in an assay conducted in the wet way, 41. 84 per cent. of lead ; 0. 12 per cent. silver; 
and 2. 8 per cent. copper. oe 

No. 14. Galena, associated with yariagated sulphuret of copper, carbonate of lead, and quartz. Very slight traces of 
silver were detected by hydrochloric acid. The specimen yielded 50. 4 per cent. of lead, and 4 per cent. of copper. 

I have the honor to remain, very respectfully, yours, 
; JOHN D. EASTER. 
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Smrrasonzan Iystrrution, Washington, June 2, 1856. 


Sm: I have the honor to report herewith the results of my analysis of the mineral water brought by the Boundary Com- 
mission from Mier, and of a sedimentary deposit said to be taken from a spring in the same vicinity. 

The water was contained in two bottles, obtained at different times, one by yourself, the other by Mr. A. Schott. The 
whole quantity not exceeding one quart, it was impossible to do more than determine the quantity of the more abundant 
ingredients and the presence of some others. A thorough and minute analysis of a mineral water cannot well be made 
with less than two to five gallons of water, some of the ingredients being present in exceedingly minute quantities, and 
yet, doubtless, exerting an important influence on its medicinal properties. The analysis was conducted essentially after 
Fresenius’ method. ; 

This water belongs to the class of neutral salines, the most abundant salt being chloride of sodium. Its specific gravity 
is 1. 003. 

A qualitative analysis proved the presence of the following substances: Silica, iron, alumina, lime, magnesia, soda- 
sulphuric acid, chlorine, phosphoric acid, iodine, and carbonic acid. 

_ If is called a sulphur water, but I could not detect the presence of any trace of sulphuretted hydrogen. It has no reac 
tion on test paper, and its taste is decidedly saline. 

The result of the quantitative analysis is as follows : 

The whole amount of solid matter is 0.6763 per cent., consisting of— 


SUA BAe tae yee Re ee eee ee eed 0.016586 per cent. 
Protoxide iron Sassen ee eka n 0. 000754 per cent. 
PAN a pene aris Sana tes eee iatS a traces. : 
LOT: EEA ae eee Cerys Aan ee Ee 0. 009389 per cent. 
MAGN ORI) 6 ot eee ul wea soem ene pea 0. 009580 per cent. 
NOG He Sas hone maa wena aoc mae 0. 243323 per cent. 
Rio ritiower = naa tee cet onan awe cas Sea 0. 340470 per cent. 
Bulphume acidtsoS- 2 ne acansm anne deeeoe - 010180 per cent. 
Phosphor. acid ....----=.----2-------0--- traces. 
foding. <252-scnnscosceeccwacncssanseee< traces. 

0. 630282 


Combined in the following manner : 


Siichuias sees Se eee ee a eee anna wernacene 0. 016586 
Sulphate of lime ..<.......------+---------------- 0. 017306 
Wnrbonate Mine s.aneee selene oR acasencnanccans 0. 004041 
Ward: TUANUORIA. oo. ccocesscnGnlndcino=aaquaexsas 0. 020120 
Carb: protoxide of iron... 24. ss cnn eon nan na nnn nen 0. 001214 
Chloride ‘of sodium... .- <2 2a =~ aces cen anne nsnaeens 0. 628560 

0. 687827 


The yellow powder (marked No. 25) is a deposit from a chalybeate spring. It was supposed from its color to contain a 
large quantity of sulphur, but this color is due to hydrated oxide of iron. When ignited, the mass assumed a bright red hue. 
No sulphur is present in it, but it contains considerable quantities of sulphates and chlorides of lime, magnesia, and soda. 

T have the honor to remain, very respectfully, yours, 
JOHN D. EASTER. 


Sa 
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CHAPTER Hy) 2 sale 


SUBSTANCE OF THE SKETCH OF THE GEOLOGY OF THE LOWER RIO BRAVO 
; DEL NORTE. 


[By Arthur Schott, Assistant Surveyor, U. 8. Bs C., &e.] 


x 


Sm: In compliance with your instruction, I have the honor to submit to you the following 
description of the geological features of the country adjoining the Rio Bravo del Norte, from the 
mouth of the Rio Puerco (Pecos) to the Gulf of Mexico. . 

For the whole extent of country thus designated, I shall use the geological term cretaceous 


basin of the Rio Bravo, to correspond to the upper basin, which may be properly characterized - 
as the carboniferous metamorphic limestone. 
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Banks of the Rio Bravo del Norte, 2-3 miles above the mouth of the Rio San Pedro, (‘Texas.) 


Commencing at the point where the Pecos empties its muddy waters into the Rio Bravo, we 
find for a distance of about 50 miles a high table-land, consisting of solid masses of hard, dark- 
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_gray limestone. This formation, viewed in its lithologic character, may be considered as car- 
boniferous ; yet the frequent occurrence of fossil remains within its limits hardly admits of its 
_ Separation from the cretaceous system. : 
The outside of this*limestone is, as already stated, of a dark ash color, often rough, pre- 
presenting the appearance that a violently poiling mud-pool would after being upheaved and 
suddenly cooled. Its inside is often white or pale yellow, and mealy, with a great tendency to 
disintegration, which causes a great many holes, fissures, and ‘excavations of every shape and 
description. These give this limestone a peculiar appearance, and one that is remarked by every 
traveller. 
VALLEYS. 


The small, as also the larger, valleys are mostly formed by the continued washing out of the 
dells and fissures. Thus formed by denudation throughout the whole country, with their 
borders cracked in every direction, they deserve only the name of deeply cut ravines, (cafions. ) 
This cracked peculiarity may be ascribed to the combined influence of a high temperature, to 
which this formation may have been at.some time exposed, and a subsequent more or less 
gradual refrigeration, There is scarcely a doubt but that all these table-lands were. also formed 
under the sea, and at the same time exposed to volcanic action. If so, this limestone really 
deserves the name metamorphic, and its somewhat anomalous appearance would be accounted for. 

It is our opinion that the limestone of the region above referred to is not of the same character 
throughout ; it is not uniform, and appears under the most variable shapes. It may be seen in 
various localities, alternating with strata that bear the most striking resemblance to magnesian 
limestone. 

STRATIFICATION. 


The strata of this formation are generally arranged horizontally ; sometimes, however, local 
disturbances appear which placed them into synclinal or anticlinal positions. The lower strata, 
often being of less solidity than the upper, and readily disintegrating under atmospheric 
agencies, are finally washed out into excavations by the action of water. These excavations 
occur commonly in the beds of ravines, and also in the banks of the river as considerable caves. 
They are also to be seen near the top of the table-lands and hill-ranges, lying as so many 
terraces, one above the other; the more solid layers, resisting the action of external agencies, 
project far beyond the softer. 
High table-lands, intersected with deep vertically walled valleys, characterize the face of the 
whole country, The walls of these valleys, or more properly speaking, cafions, are variously 
-eracked open, and presenting ravines of greater or less extent in all directions, 
Those valleys seem to have relation only to the lithologic character of the formation. They 
are, therefore, usually short, and do not terminate in gradually diminishing fissures, like the 
* heads of rivers and creeks, but suddenly end with a deep chasm under a vertical wall of rock. 
Deep holes are washed out under these masses of rock, where rain water collects and remains 
for a considerable time. 


‘ WATER HOLES. 


Excavations similar to those here mentioned, and retaining water for some time, occur also in 
the usually dry beds of the tributaries of the Rio Bravo. This is in most cases the only water 


wid 
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that can be procured throughout the arid regions bordering the upper portion of the cretaceous 
basin of the river. Whilst the running water in these dry beds can find its way only by a sub- 
terranean passage through the holes and fissures presented by this formation, pools and small 
ponds of 150 to 200 feet in length and breadth occur in the cavities formed in the solid masses 
ofrock. The valleys of the rivers Bravo, San Pedro or Devil’s river, and Pecos, resemble each 
other in this respect. 

BOTTOM-LAND. 


Soil suitable for cultivation is scarcely seen in these river bottoms. When small slips of it 
appear, it is confined to places where a projecting rock or a deposit of mud and drift-wood offers 
some protection against the violence of the currents everywhere present in these rivers. 

Such patches of bottom-land offer the only shelter and home for the growth of trees, consisting 
almost exclusively of live oak, hackberry, pecan tree, ash, and some two or three species of rhus. 
The country embraced by this formation is a waterless region, with a barren and rugged surface. 
There is but one constantly running tributary of the Rio Bravo between the mouths of the 
Pecos and San Pedro, a distance.of 40 miles. The waters of this tributary, of a blue crystal- 
like transparency, boil out in a deep chasm from beneath a solid mass of limestone, and pour a 
rapid and full current into the river, but a few paces distant, through dark green shades of flowery 
and fragrant thickets that line its bed. Its solitary beauty, amid the barrenness and unbroken 
silence of the surrounding wilderness, suggested a fairy creation, and suggested the name of 
‘¢ Fairy Spring”’ to this enchanting stream. 

Other ravines or ‘‘ rock creeks’’ afford at times a small stream of clear running water. In 
their rocky beds occur here and there a series of water holes and small ponds, either isolated or 
connected only by a trickling run of water. There are several creeks of this character, especially 
in the vicinity of the Pecos ; among which may be mentioned Painted Gallery, Nine-tailed Cat, 
Oak creek, and Fox-hole. 

ANTEDILUVIAL DUNES. 

Groups of hills and low ridges, from 80 to 100 feet in absolute height, appear ‘in different 
localities on the table land of this region. Fossil remains are found on their slopes, and show 
that they also belong to the cretaceous formation, and constitute its last link. These hills may 
be considered as accumulations of cretaceous debris, preceding tertiary strata. The irregularity 
of the line of their direction, and their unmistakeable parallelism with the water-courses, lead 


to the conclusion that they really once bordered the submarine currents of a vast cretaceous sea, _ 


of which the section of country towards the mouth forms a part. Thus we. are able to trace 
these antediluvial dunes on both sides of the river, and all its tributaries, not only in its upper 
part, but even as far down as the point where the cretaceous ridges come into view. 

The Rio San Pedro forms a kind of geological boundary, and seems to have some close rela- 
tion to other physical peculiarities of the adjoining region. Some changes are here perceptible 
in the fauna, flora, and ripe i to speak of which, however, is sige to the matter in 
hand. 

UPPER METAMORPHIC LIMESTONE. 


The limestone below the mouth of the San Pedro or Devil’s river does not form such solid 
masses as that above. The high table-lands, already described, change into a more rolling, 
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‘sometimes broken, country. The rocky portions are only exposed along the valleys and water- 

- courses, whose perpendicular walls, now thrown down, appear only as sloping banks. The 
lithologic nature of the rock becomes more earthy; its fracture, sharper. It, however, frequently 
presents a rounded and blunt surface, particularly where there is a tendency to disintegration. 
The limestone embraced in the section of country lying between the mouths of the rivers San 
Pedro and Las Moras, like that above, seems to be metamorphic; it, however, differs from the 
limestone above the river San Pedro, in indications of having been subjected to the action of a 
higher temperature; and its cretaceous character is also proved by the occurrence of fossil re- 
mains, which form in some respects a transition from the adjacent geological zone. The 
surface of this geological belt is completely covered with drift and alluvial soil; and the growth 
of trees (consisting almost exclusively of mezquite) appears more liberally distributed. Whilst 
there are scarcely any trees to be seen upon the prominent points, the dells, basins, or flat 
valleys, where rain-water washes together and deposits the more fertile portion of the soil, are 
usually invested with scattered groves of the leguminous trees. 


HOW WATERED. 


The surface of this region is usually dry; it is, however, well watered, when compared to the 
country adjacent. 

The road from San Antonio to El Paso del Norte crosses in this belt (about 40 miles wide) six 
clear and bold running streams, of which Las Moras, Piedras Pintas, Zoquete, and San Felipe 
are the most characteristic. They are somewhat similar in general appearance, and in all 
probability have their origin on a more solid but in a greatly deeper situated stratum; for they 

- pour forth at once their crystal waters either from deep funnel-shaped basins or from rocky clefts. 

Several of these springs indicate a higher temperature than the water in the streams below. 

The water of all these little streams, as also that of the Rio San Pedro or Devil’s river, is 
strongly impregnated with carbonate of lime. Everything hanging within its touch, or in any 
‘way exposed to its action, becomes perfectly coated over by its calcareous deposite in a remarka- 
bly short time. 

In consequence of the permanence and abundance of running water in these tributaries of the 
Rio Bravo, their bottom-land will in time be highly valued for agricultural purposes. It would 
be an easy matter to irrigate it, as the fall of water almost throughout is very considerable. 


5 INTERSPERSED STRATA. 


The groups of hills mentioned before as placed upon the table-lands. of the country between 
Devil’s river and the Pecos, appear again in this belt as belonging not only to the later strata 
of the cretaceous system, but also apparently to a still later date. These strata are usually met 
with, bordering and constituting the edges of the different valleys. The fossils occurring in 

_ these localities are also of the age just mentioned. As an essential characteristic, we cite here 
strata and shoals consisting almost solely of entire and fragmentary pieces of Exogyra, Arietina, 
(Roemer.) They appear either in a state of perfect preservation, or as a real breccia ; the cement 
of which is mostly an ochre-colored calcareous sand or clay. 

The stratification of this formation shows a succession of layers of variously tinted marls, of 
more or less coarsely grained sand, and also of differently colored limestone; all are profusely 
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impregnated and sprinkled over with oxide of magnetic iron. Some of these strata contain 
pieces of the latter formed into every shape, but most commonly give to the matrix the real 
habitus of volitic texture. 

This imbedded formation increases as you approach its lower edge, (Las Moras,) leading to. 
another change in the lithological features of the country along the Rio Bravo. 

Before considering this change, however, another fact of much geological importance is not 
to be overlooked. 


- THE DYKE. 


About twenty miles below Las Moras is Elm creek, (Arroyo de Los Olmos,) the next tributary 
of the Rio Bravo on the Texan side. Its valley belongs to still another geological belt; none 
of the more solid metamorphic limestones before referred to are now to be seen. The whole 
country from Las Moras to the mouth of the Rio San Juan, and even as far down as the vicinity 
of the Mexican town of Reynosa,.forms another link of the cretaceous system; a more soft and 
brittle sandstone, (partly chloritic?) varying in grain, color, and cohesion, constitutes the main 
part,of this formation. This resembles very much, if it is not in reality, the green sandstone 
or chloritic chalk itself. 

Its northern limit, where it joins the more recent metamorphic limestone some distance below ‘ 
the Las Moras, is distinctly marked by a line which shows on the surface or in the soil signs of 
a geological disturbance. This limit is the valley of Elm creek, two miles and a half above 
Eagle Pass. It is wide and flat; the ridges of hills bordering it are often overthrown and 
washed down, whilst the horizontal strata in many places are brought into synclinal or anti- 

_clinal positions. The creek itself, not the one of that name on the El Paso road, is sluggish, 
and carries only a dirty, greenish, and brackish water, which often disappears in its bed, leay- 
ing only here and there small ponds and muddy pools. Out-crop of pretty extensive beds of 
lignite coal occur on both sides of the mouth of this creek well worthy of examination, and may 
prove to be of commercial value. re 

These coal-layers probably gave the name “‘ Piedras Negras’ to the Mexican military colony 
in the vicinity. The aspect of the valley of Elm creek, and the character of the country to 
the right and left of the Rio Bravo at this point, justify the idea that a subterraneous volcanic 
dike crosses the basin of the Rio Bravo. By turning for a moment from our course along the 
Rio Bravo, and proceeding from the mouth of Elm creek in a direction southwest by south for 
about seventy miles, we reach the foot of a high and bold mountain range formed of metalliferous 
limestone, (zechstein,) the precious contents of which once made Santa Rosa famous as a silver- 
mining town. evel 

On the line between the Rio Bravo and the Santa Rosa mountains, the face of the country 
shows many signs of a geological disturbance ; the usually undulating region becomes more 
broken, whilst the flat, long-stretching ranges of hills are frequently overthrown. The slope 
of the Santa Rosa mountain is rocky, wildly broken, and steep, and large portions of the strata 
are entirely dislodged and most anomalously placed. The stratification here is not only seldom 
horizontal, but frequently thrown up vertically. There is some regularity, however, in this 
apparent disorder, particularly with respect to the parallelism—the characteristic of all the 
cordilleras of the American continent. — : . 
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PARALLELISM AND VOLCANIC CROSS AXES OF THE MEXICAN CORDILLERAS. 


By this pieealcbietas is meant an inclination of the chief sierras to separate into collateral sub- 
sierras and side branches, which again join the main chain; or they are at least connected 
either by cross sierras, or even simple dykes. To this ‘striking peculiarity the profiles of both 
the northern and southern portions of the western hemisphere are due. This mountain 
range of Santa Rosa presents another characteristic, and one, according to Alexander von 
Humboldt, peculiar to the mountain system of Mexico—it is, that the volcanic axes cross the 
direction of the Cordilleras almost always at right angles. There are many cross-valleys on 
the northeastern slope, proving the action of some volcanic disturbance; a valley some eight or 
nine miles east of Santa Rosa, called ‘‘ El Potrero,’”’ is the most remarkable instance. Several 
mines are still worked here, where the metalliferous limestone is variously traversed by veins of 
feldspar and limestone spar ; this latter usually accompanies the silver ore and galena. In the 
centre of this cul de sac, a better name for this so-called valley, can be seen an ancient crater, 
the inner walls of which are thickly coated over with a lava-like basalt of a dark red hue, whose 
composition differs appatently but little from that which covers in layers (20 or 30 feet thick) 
the cretaceous range of hills joining the northeastern slope of the metalliferous mountains. 

Tt may, perhaps, be of importance to state that the argentiferous portion of the Sierra de Santa 
Rosa is not more than ten or eleven miles in length, commencing at a point called ‘‘ El Cederal,”’ 
(the Cedars, Cedar Grove,) and terminating at a place, in a northwest direction, bearing the 
name of ‘‘Los Nogales,’’ (the Walnuts, Walnut Grove.) The presence of ores, together with 
the trap or basaltic dykes branching out from the sierra at right angles, may prove the suppo- 
sition which places here the origin of the volcanic power, that, pushing through the fissures of 
stratified rocks, causes the dyke before alluded to. Following this dyke from Santa Rosa up 
towards the Rio Bravo, it will be found to cross the valley of this river in the vicinity of Elm 
creek, as already stated. 


BASALTIO HILLS+VOLCANIC DYKES IN TEXAS. 


On the Texan side, the first marks of volcanic action are to be seen at the head of Leona river. 
Here a solitary hill of 60 to 70 feet in height occurs, formed entirely of a dark green basalt 
which is closely allied to that of the Santa Rosa mountains, and which also contains much horn- 
blende and olivine. In the vicinity of Fort Inge, and also near the head of Las Moras, are sev- 
eral hills of the same nature; also the road from Leona to the first crossing of Devil’s river 
leads over several places indicating volcanic action. 

The west bank of the Rio Frio, at the crossing, is formed of a solid mass of basaltic rock, 
which undoubtedly belongs to the dyke alluded to as having its origin in the Santa Rosa moun- 

tain, and here crossing the cretaceous formation. 


DB. ROEMER’S VIEWS. 


Dr. Roemer, i in his not yet translated work, entitled ‘‘ Die Kreidebildungvon Texas,’”’ (‘‘ The - 
Cretaceous Formation of Texas,””) méntions (page 8) that plutonic or volcanic rocks were brought 
to him from between the San Saba and Cibolo; and according to him, granite, together with 
stratified rock, is seen in narrow strips, surrounded with cretaceous strata, between the 
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San Saba and Pedernales, Again, abort fifteen miles due north of Fredericksburg isolated 
granitic rocks have been met with, among which is the ‘‘ Enchanted rock,’’ of popular renown. 

Also, between the Llano and San Saba granite protrudes through cretaceous strata ; and six- 
teen miles north of Fredericksburg occurs a coarse-grained granite, consisting of flesh-colored 
feldspar, gray quartz, and some little black mica. 

In other places along the Llano very finely grained varieties of granite have been observed. 
Granite, frequently interspersed with veins and fragments of a white quartz, also appears at 
various points. Pieces of syenite, too, have been found along several of the tributaries of the 
Llano. ; 

Besides these plutonic forms, trap-like rocks also seem to occur in many places of the country 
referred to by Dr. Roemer. Again, this author received from twenty miles to the northeast of 
San Antonio de Bexar pieces of a black basaltic rock, which protrudes in veins through the 
cretaceous limestone strata. In this basalt, as component parts, are many minute crystals of a 
white fossil, (glassy feldspar?) and also.a dark, olivinish fossil. 

The geographical distribution of the rocks of which Dr. Roemer speaks permits only the con- 
clusion that all the marks of plutonic or volcanic formation must belong to the same system, 
which, traversing the upper limit of the more recent ecretaceous strata in the valley of the Rio 
Bravo, shows itself in the shape of the low basaltic hills mentioned as occurring at the crossing 
of the Rio Frio, and at the heads of the rivers Leona and Las Moras. 

There is no doubt that this dyke continues its northeastern direction, accompanying as an out-. 
layer of the higher regions of the Guadalupe and Ozark mountains, and thus probably crosses 
the whole of Texas, and possibly Arkansas. 


METEORIC IRON. 


o 


‘With regard to meteoric iron, to which Dr. Roémer refers in connexion with the plutonic 
rocks, and of which he mentions a large specimen now preserved in Yale College, we have to 
state that, besides magnetic iron ore, which is scattered in loose innumerable pieces of every 
shape and size over the whole surface of the cretaceous basin of the Rio Bravo, meteoric iron is 
known to exist about ninety miles northwest of Santa Rosa. An American resident of this 
town, Dr. John Long, called my attention to a piece weighing some twenty-five pounds, which 
was then in the possession of a Mexican; small pieces had been cut from it, and hammered out 
without the aid of fire into some trifling articles. It is said that the whole surface of the area 
(embracing about thirty acres of land) where the deposition of this valuable mineral occurs is 
covered with blocks of it, of greater or less extent, some containing as much, and even more, 
than thirty-six cubic feet. » 


GREEN SAND WITH LIGNITE. 


The upper limits of that portion of the cretaceous basin, which consists chiefly of strata of 
green sand, and the course of the volcanic dyke discussed above, seem rather to run parallel 
than approach each other, 

So far as our observations extended, the main portion of the cretaceous basin, from Las Moras 
to the vicinity of Reynosa, forms a belt of 380 to 400 miles in width. 
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The upper part of this belt commences in the vicinity of Las Moras, and terminates some few 
miles above Laredo, a distance of about 200 miles, whilst the lower part begins where the former 
ends, and reaches as far as the vicinity of Reynosa, showing a width of about 340 miles. Both 
of these parts are distinctly characterized by strata of green sand, (chloritic chalk,) which 
change, according to the amount of oxyde of iron they contain, into variously tinted sandstone 
shoals. The solidity of the strata varies very much. They are sometimes formed into very 
solid rocks, well suited for mechanical or architectural operations; again, they consist of loose 


and coarsely-grained sandstone slate, which rapidly crumbles on exposure to the air. All these 


green sand strata are frequently intersected with layers of debris of analogous character. 

In several places where these green sand strata were disintegrating, and: being carried off by 
the action of the waters, there was observed a white, salty efflorescence, which may possibly be 
‘‘ammonia.’’ The ‘‘ Rocky walls’’ near the mouth of the Arroyo Castaiio, which is about 40 
miles below Eagle Pass, and near the Presidio de San Juan el Bautista, are remarkable for this 
efflorescence, as also some terraces below this point. The frequent occurrence of a certain cheno- 
podium, containing a large amount of this salt, and often covering exclusively wide tracts of 
sandy bottom-land along the Rio Bravo, may prove more conclusively the peculiar elements of the 
green sandstone. 

- The green sand, particularly in the upper belt, is often and variously intersected by strata of 
different nature, though certainly closely allied with the same system. 

Strata of sandy or argillaceous marls, or blue or grayish clay, all profusely impregnated with 
oxide of iron, and even layers of corresponding debris, often intersect the green sand strata. 

The general characteristic of this belt and its subdivisions is the strict horizontality of its 
strata throughout. It is only here and there that some slight local disturbance has taken place, 
as, for instance, near Laredo, and again some 40 or 60 miles above, where a dip of about 8° 
W.S.E. and E. is exposed. 

The following peculiarities may serve to characterize the two subdivisions of the green sand belt: 


LIGNITE COAL. 


From Las Moras to the vicinity of Arroyo Sombreretillo, which is about 10 miles above 
Laredo, lignite coal occurs quite frequently. None came under our observation below this point ; 
outcrops of it, however, are said to be found in the neighborhood of Roma, some 10 miles above 
the mouth of the Rio San Juan, 

Though there is not much doubt of the existence of lignite below the Arroyo Sombreretillo, 
our observations have led us to the conclusion that it is more sparsely distributed. 

These lignites vary both in appearance and quality; sometimes they are found to be scaly 
or slaty, and of a dull earthy fracture, sometimes resinous and sharply edged. Prints, and 
even remains, of plants, preserved in these coals, indicate vegetable forms of the higher 
orders, as graminew, (perhaps reed and cane,) and even parts of dicotyledonous trees, such as 
willow or ash. Other specimens of coal from below appear more amorphous ; but it contains so 
much bitumen as to be of no use in the blacksmith’s forge, where it runs together and becomes 
baked into a solid mass. 

The localities remarkable for the most considerable deposits uf lignite coal are the following : 

On both sides of the mouth of Elm creek, near Hagle Pass, particularly on the north bank of 
this water-course, where layers from 3 to 4 feet thick are exposed. On the south bank of this 
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creek, also, and quite near Eagle Pass, several conspicuous layers are seen. A blacksmith, 
once connected with the garrison at Fort Duncan, used this coal for some time in his shop; and 
having satisfactorily tested its value as an article of trade, went to mining it. There was a 
ready market at San Antonio ; the cost of the labor, however, in getting it out, together with 
the great expense of transportation on account of the Indians, put an end to the mining opera- 
tions of this enterprising individual. 

Small seams of coal appear also on the Mexican side of the river, just below the mouth of the 
Escondido, which is two and a half miles below Eagle Pass, : 

The thickest layers of coal noticed, however, are on the slope of the Lizard hills, below the 
deserted rancho Palafox ; a more bituminous coal occurs here in layers from 4 to 5 feet thick. 

According to our experience, the finest and best of all the lignite coal in the valley of the 
Rio Bravo is that which occurs in the neighborhood of Arroyo Sombreretillo. This is apparently 
the most bituminous observed on the whole line. 

Off from the river, near Santa Rosa, lignite coal was seen, Although its layers are thinner, 
and its quality inferior to the various deposits heretofore alluded to, yet its relation to and close 
connexion with them hardly admits of a doubt. The layers, generally horizontal, are here 
thrown up almost vertically ; which position is the natural consequence of their being placed 
near the basaltic dyke frequently referred to before. 


BITUMEN. 


It is but proper to mention here the occurrence of another fossil, not less interesting and 
valuable than coal. This is a sort of fossil resin or bitumen, which was met with in loose 
scattered strings on the slope of “‘ White Bluffs,’’ about 20 miles below Eagle Pass. Some few 
and but small specimens (such as could be saved) were sent to Dr. John Torrey for examination, 
who found them to be similar to a substance which he had received some time previous from the 
province of New Brunswick, and examined in order to elucidate a law-suit there pending. Can 
it be that the occurrence of this fossil in these extreme cretaceous localities proves a close rela- 
tionship between their respective strata ? 


BLUE OOLITE-LIKE LIMESTONE. 


Other intermittent strata of the upper green sand belt may also be considered as characteristics. 
For instance, there appears frequently a blue coarsely-grained limestone of a decided oolitic 
texture, often showing a somewhat crystalline and sharp fracture. This is sometimes alter- 
nately intersected by and covered with an ochre-colored stratum, usually of a more sandy struc- 
ture. Both of these rocks abound in fossil shells of a more recent cretaceous, if not of tertiary 
uge. They cannot, for this reason, be pronounced as truly oolitic, however much their struc- 
ture and appearance might justify such a supposition. Wherever this limestone occurs, it 
affords to the inhabitants the material for building their houses, and is also burnt in kilns for 
domestic use. May it possibly be identical with the ‘ Calcaire grossoir’’ of the French? Some 
strata of this limestone show large masses of a compound, consisting either of magnetic iron 
combined with sand and marl, or clay, or an aggregation of the latter strongly impregnated 
with the former. 
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BLUE CLAY, 


Besides this limestone, there are strata of a dark gray, sometimes blue, clay, which either 
cover or intersect the layers of green sand. This clay is often hard and rock-like, forming 
sometimes extensive reefs and banks, which seriously obstruct the navigation of the Rio Brayo. 
In other places, especially where it is under water, it is soft, and can be moulded between the 
fingers like plastic clay, to which it is closely allied, if not identical with it. The renowned 
rapids of the ‘‘Isletas,’’ in the vicinity of the Mexican Presidio San Juan El Bautista, are 
formed by this clay. Above this place, some 10 miles, are similar clay deposits covered with 
shoals of oyster-breccia 2 feet thick, pieces of which were added to our collection of fossil 

specimens. 

A clay similar to this usually accompanies the lignite coal that has been referred to above. 

These are, then, the characteristics in which the upper portion of the green sand belt differs 
from the lower, where alternating strata of sandier compounds prevail, instead of the argilla- 
ceous, as in the former. 

aia THE GREEN SAND WITH FOSSIL OYSTERS AND SHELLS. 


As the frequent occurrence of lignite coal characterizes the upper belt of green sand, so the 
banks and shoals of fossil oysters indicate the lower. 

These oysters, together with conglomerated shoals of shells, seem to be of an age still later 
than the fossils of the cretaceous period above ; some, indeed, would seem to belong properly to 
the tertiary strata. 

The lower portion of this green sand belt appears generally as if it were constituted a part of 
the eocene system. 

The prints and remains of dicotyledonous and monocotyledonous leaves and plants in the 
lignite coal, with some fossil shells of later age, led to the conclusion that all such fossiliferous 
strata belong to the tertiary period, which, however, seem to have only a local mistri bution 
throughout. 

In this belt tertiary deposits occur very generally, sometimes constituting extensive tracts of 
land. 

The fossil oysters and shells before spoken of are of the largest size; and extensive banks of 
them are seen at several places along that part of the river embraced by the lower green sand- 
stone belt. Of these, we may instance Roma, the Island Las Ajuntas, Shady Bluffs, near Mier, 
and a point some 25 to 30 miles above the mouth of the San Juan. Other similar fossils aro 
often found at these places covered with a perfectly chalky-white coat. 

Slate-like sandstone often intersects the green sand, and forms at a number of points massive 
walls of considerable extent ; the adhesive quality of the particles of this rock, however, is often 
not very persistent. Its ee is very soft and Bae crumbles, as is shown sometimes by the 
disintegration of the outer coat. 


SEPTARIAE. 


Another peculiarity of this lower belt is the frequent occurrence of a variety of septariac. 
The highest place in the valley where they were seen (probably only as drift) was between Elm 
creck and Las Moras. Further down the valley, however, they are more abundant, and just 
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below the month of Arroyo Sombreretillo they make their appearance quite frequently. Again 
below this point they are still more plentiful. On the oyster-terraces, some forty miles below 
Laredo and near the Rancho San Ignacio, there is a spot remarkable for the abundance of this 
fossil; as are also the following places: the slope of ‘“Red Ridge,’’ of ‘‘Shady Bluffs,’’ and 
Septariae Hills. Their most common shape resembles very much a small, flat loaf of bread. 
Both on the out and inside large irregularly-shaped divisions, like cob-webs, are to be seen, 
which seem to have been formed by anet-work of veins composed perhaps of crystals of gypsum, 
which commonly abounds here. This fossil is in all probability to be referred to ludus hel- 
montii, (turtle stones.) 

The largest septariae of this kind was seen at Laredo, whither it was brought from the 
vicinity of the Arroyo Sombreretillo. The whole piece, 2 feet across and nearly 1 foot thick, 
consisted only of the cob-webbed part, showing cellular aggregations of a silicious matter ; its 
color was pale yellow. 
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The Bombshell Bluff,” on the lower Rio Bravo del Norte, Texas. 


Fragments of similar septariae, if these latter deserve that name, were also found in several 
other localities below Laredo. Other aggregations, septariae-like in character, are seen as balls 
or nodules-of various sizes, composed of a pale green sand imbedded in a similar but more 
brittle marly matrix. Clusters of such balls abound under some green sand bluffs near Rancho 
Clarefio; from the size of a three-pound cannon shot up to that of the largest bombshell— 
sometimes entire, sometimes cracked in two. So striking and peculiar are these rocks, as to be P 
justly entitled to the name of ‘‘ Bombshell Bluff,’ with which they were christened. . 
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FOSSIL BONE. 
‘The lower portion of the green sand belt reaches as far down as the Vicinity of Reynosa, 
which is about 200 miles from the Gulf. Here the last cretaceous ridge of hills approaches the 
valley of the Rio Bravo, though no rocks are exposed on its banks. 

Tertiary strata seem, however, to occur alternately throughout the whole country. Many 
bluffs and ridges may be referred to this formation; for a fossil bone was taken out of a bluff 
near Camargo, on the Rio San Juan, and was in the possession of a resident of Eagle Pass, who 
stated that many such interesting remains of fossil fauna were to be found in the same and 
similar localities. 


FOSSIL WOOD. 


As to the presence of tertiary strata in the valley of the Rio Bravo, it would be proper to add 
here another suggestion based upon the frequent occurrence of fossil wood; by a close examina- 
tion of which. some three or four genera or species might be classified. 

The mouth of Elm creek is particularly distinguished for the abundance of fossil wood ; Which is 
usually found here scattered about as if brought down from some higher localities; yet pieces of 
trunk and branch sometimes were so arranged as to lead one fo suppose that they once belonged 

to a tree on the spot, which had just fallen to the ground. Not far from this place, and very 
near the layers of lignite coal before spoken of as lying adjacent to Eagle Pass, the trunk of a 
- fossil tree was discovered in one of the innumerable ravines cutting the borders of the Rio Bravo 
$ yalley, 24 feet in length by 15 inches in diameter. The largest pieces of fossil wood, however, 
were noticed in the environs of Santa Rosa; it abounds especially at the foot of the tableland 
). ' ridges, running out in a northerly direction from the main ridge of the argentiferous mountains. 
; These flat ridges, called by the inhabitants ‘‘ Las Mesas’’ or “‘ Lomas,”’ belong to the cretaceous 
___ system, and are covered with strata, from 20 to 30 feet thick, of basaltic rock and trap or basaltic 
——. So far as could be seen with the naked eye, there is not much difference between the texture 
of this fossil wood and of that near Eagle Pass and at other places along the valley of the Rio 
Bravo. Most of this fossil wood possesses apparently the structure of the palm-wood. The 
color of the specimens from Santa Rosa, however, is quite different from the rest. They show 
a dark reddish brown, much like the basalt in their neighborhood, placed on the top of the 
mesas. It seems highly probable that this wood may have been at some time in contact with 
_ these igneous and eruptive rocks, and that this red brown color was imparted to it by a certain 
proportion of oxide of iron. 

_ The larger pieces of this fossil wood have been carried to town to serve as corner-stones. 

Some of these measured from 3 to 3} feet in length by from 12 to 18 inches in diameter. The 
large size of the Santa Rosa specimens, compared with those found in the valley of the Rio 

Bravo and the surrounding country, led us to conclude that the former were not brought from 
«go great a distance as the latter; in fact the former could not have originated far off, because 
. the tertiary strata, which are undoubtedly their home, cannot be sought for on the top of the 
"Santa Rosa mountains, bordering as these do the cretaceuus basin of the Rio Bravo. 

_ Whether all the fossil woods of the various localities mentioned are endogenous or not, we are 
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not prepared to state; though we think it is possible that some of it may be correctly referred 
to the coniferae. 

This fossil wood belongs to both of the subdivisions of the green sand belt, and may be 
ascribed to them as a geological characteristic; it occurs more frequently, however, in the 
upper portion. It is not only to be found in low places, in the bottom, and on the borders of 
valleys, but also in the midst of the elevated and vast prairies that stretch from one water- 
course to another. It here lies scattered broadcast among the pebbles of the diluvial drift — 
covers all the plains and slopes. 


PHYSICAL FEATURES OF THE COUNTRY. 


The section of country embraced by the green sand belt, though somewhat similar in its 
outlines to the table-lands of the cretaceous limestone above, presents a more gently undu- 


lating surface. Although the upper side of this belt shows the horizontal stratification of the — 


cretaceous system, yet, being interspersed with ranges of hills and ridges of a later age, (and 
even of tertiary origin,) the land as a consequence becomes more rolling.’ The substrata of 
limestone which constitute the beds of the clear water streams between Las Moras and San 
Felipe being placed much deeper in the lower country, and probably out of contact with the 
subterranean strata of metamorphic rocks belonging to the volcanic dyke of the country, may 


account for the general dryness of the green sand region; for this seems to be entirely deprived 
of running streams, as elsewhere stated. 


The dry water-courses, sometimes cut from 50 to 80 feet deep, show only at distant intervals 


pools or ponds. These reservoirs contain a dirty, green, brackish water, on which man with 
the wild and domestic animals alike have to depend. This water benefits but little the sur- 
rounding soil, which affords at most only a scant vegetation. Narrow and limited strips only, 
bordering on the immediate edges of these ponds, flourish with the vegetation of a well watered 


soil. These water-holes, though, bad as they are, are real oases in this desert region, and 


afford the only meeting places of animal life; here, the white man, a traveller, and for the most 
part peaceable in his pursuits, the Indian, more or less hostile to civilization and humanity, and 
the herd-driving, half-breed Mexican, seek this indispensable gift of nature. 

Such places are easily recognized, even at a considerable distance, by the presence of numerous 
and various flocks of birds, and a nearer approach shows them to be marked with a denser 
growth of trees, shrubs, and weeds. They constitute a distinct characteristic of these regions. 

Between the densely covered borders of these watering places and the bare slopes and arid 
heights, dells, basins, and all other varied depressions, almost always exhibit a more luxuriant 


state of vegetable life. This condition may be explained in part by the increased hygrometric . 


capacity of the atmosphere, however little moisture may be deposited. Here, also, the rain- 
water sweeps together the more fertile particles of the soil, which, possessing a great deal of 
moisture, comparatively, causes vegetation to spring forth. In this same belt of country, on the 
Mexican side of the river, there are more running streams than on the Texan side; and for the 


reason that the conditions on which their origin and existence depend, are less distant, as will 


be made evident from what follows. 


- 
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Sierras or mountain ranges, formed of igneous and metamorphic stratified and unstratified 
rocks border, on the Mexican side, the cretaceous basin of the Rio Bravo, To these that side of 
the river is indebted for running water in the shape of several large, clear-water streams. 
Where there is hardly one running stream on the Texan side, on the Mezicap are six, which 
carry no inconsiderable quantity of water in the Rio Bravo. 

Besides the small streams, very changeable in their supply of water, the following are re- 


markable for their constant flow : 
Escondido, near the head of which is situated the town of San Fernando, has its mouth about 


three miles below Eagle Pass. 

Las Cavezeras, heading in the immediate vicinity of the Escondido, with the little town of 
San Juan de Allende and Nava near its source, empties some thirty miles above the destroyed 
rancho Palafox. 

The Salado, carrying what may be considered here a large body of water, which is supplied 
by several large branches from near Santa Rosa, (Sabine, Alamo, and others,) commingles its 
waters with the Rio Bravo some eight miles below Guerrero, and nearly opposite Redmond’s 
rancho, 

Alamo, having its source in, and bringing its waters cnc from, a more southern portion 
of the Mexican Sierra, falls into the Rio Bravo near Mier. 

The San Juan, gathering its waters in still more southern portions of the Sierras which form 
the highlands of the States of Coahuila and Nueva Leon, empties just below Camargo. 

‘There is almost no running water on the Texan side from the beginning of the green sand 
belt down to the mouth of the Rio Bravo, if we except some few sluggish, half-underground, 
trickling creeks. If it were not, however, for their subterranean course, which prevents entire 
evaporation, this region would be wholly destitute of water. 

The state of water near the mouth of these creeks is always affected by the rise or fall of 
the river, and also by the hygrometric precipitation of the atmosphere, however small quantities 
this latter may contribute. | 

These peculiar water-courses form a characteristic feature of the country through which they 
run; and their thorough knowledge gives advantages to the natives, by which they elude the 
pursuit of the white man, and render his efforts of no avail. 


THE ISLANDS. 


Another peculiarity of the portion of the Rio Bravo that winds through these cretaceous 
regions is the frequent occurrence of islands, various in size and appearance. 

Whilst in the upper part of this cretaceous main the size of the islands is reduced to that of 
mere bars and reefs, (bare, or covered with rush and cane,) further below their absolute height 
above the water increases, and consequently the number of vegetable forma growing upon them. 

As nearly all the islands are formed by alluvial deposits on stratified rocks, the layers of 
which they are composed assume or are arranged in a strictly horizontal position. As a matter 
of course, therefore, the down-river end usually rises high above the water, while the up-river 
end always appears partially covered with muddy and gravelly deposits and driftwood and the 
ae that the river is continually carrying down. 

6M 
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_Above, the islands are only mere banks or mud-bars, brought in by the tributaries and de- 
posited according to the action of the currents of the river. Where the current is rapid and the 
course of the tributary is short, as is the case between the Las Moras and San Pedro, islands are 
not formed in the middle of the river; here they occur only as long narrow stripes of half im- 
mersed bars and banks below or above the mouth of the tributary that causes them. Sometimes 
the force of the river keeps back the deposit, and causes the formation of the island within the 
mouth of the tributary ; such a case is presented at the mouth of the Arroyo “‘ Piedras Pintas.’’ 

Where the water is sluggish in the river and a strong current in the tributary, the islands 
are pushed further out from the mouth of the latter. 

Islands, rising to the height of the alluvial banks of the river, 20 to 30 feet above the water, 
do not occur above Eagle Pass. 

Cazneau’s Island, named in honor of an American gentleman who resided in this vicinity for 
several years and cultivated it to some extent, is the first that is situated above the common 
high-water marks Such, however, are rare between Hagle Pass and Laredo, and it is not until 
reaching a point some ten miles above the latter place that another island occurs which would 
_ be worthy of consideration for agricultural purposes. 

Below Laredo, the first island of this kind is “‘Isla de los Rancheros.’’ ‘With this com- 
mences a series of about twelve, which the Mexicans cultivate, raising corn, tobacco, melons, 
‘pumpkins, and other produce for domestic use. 

To facilitate the identification of these islands, the following names were given to them in the 
topography of the survey: Mustang Island, Belvidere, Maj. Brown Island, Carriso, Melon, 
Green Tassel, Patriarch, Cypress, Island of Last Rocks, Isla Los Ajuntas, Beaver, Sabine, and 
Green Key ; the latter one being only a narrow flat strip, subject to inundations, ought rather 
to be classified with the islands of the upper region. 

Among the islands here mentioned, Los Ajuntas, near Mier, is, in consequence of its size and 
fertility, the most valuable. It is also the largest one of all, being 24 miles in length by 
almost 3 of a mile wide; its upper part is heavily timbered, whilst its lower is open, and con- 
stantly under cultivation. 

At the mouth of the Salado, and thence downward, the shore and banks of the Rio Bravo 
are of a softer character; the former is more muddy and sometimes miry, while the latter, 
disintegrating and washing down, lay the foundation for, and causes an increased growth of, 
vegetation. The soft soil, with the luxuriant undergrowth, added much to the labors of our 
surveying party. 

At the Island of the Last Rocks, shoals and reefs, obstructing the navigation, make their ap- 
pearance for the last time in the bed of the river, though rocks are still seen on both sides along 
the shore, If rocks do appear in the bed of the river further down, no danger is to be appre- 
hended from them because of their depth below the surface. ; 

The lower part of the green sand belt undergoes still another change in its external appear- . 
ance ; this is quite perceptible at the mouth of the Rio Salado, and downwards continuously from 
that point. The frequent occurrence of oyster banks and shoals, together with the external 
appearance of the strata, seem to verify the inference that the regions here and below are of a 
still later age than the green sandstone. belt. 

The Rio Alamo seems also to indicate a distinct line in the geological features of the country, 
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Besides the presence of extensive fossil oyster-banks in its vicinity, there is below its mouth; on 

the Mexican side, a most rugged and naked spot, which presents the appearance of having just 

been torn to pieces by some destructive freak of nature, The scene of this apparent catastrophe 

now constitutes a wide flat basin, which is arid and literally cut up in every direction by ravines 

and rills. On the borders of these ravines, which run to a common centre and form a pool of 
water known as the ‘‘Sulphur Spring,’’ are to be found a sulphur-colored earth, probably 

alumn and sulphur. The mineral water of this spring just now under examination tastes 

strongly of sulphurated hydrogen gas, and after standing for some hours in a vessel, collects a, 
black deposit on the bottom. This water is celebrated in the country around for its medicinal 

properties. When the American army was camped near here during the Mexican war, it was 

much used on the recommendation of the surgeons. 

Here, within a distance of about 24 miles, several water-courses empty into the Rio Bravo, 
and form by their deposits a large island, which, as a result of this united action, was named 
“Tos Ajuntas ;’’ besides the Alamo, already mentioned, these tributaries are the Sulphur 
Spring, the Saladito, and Arroyo Hondo, 


THE FLORA. 


The flora of both the green sand belts show, as to the number of genera and species, various 
additions, and a more luxuriant development when compared with the vegetable life of the 
regions above. ; ‘ 

A@ instances, the Huisache and Guaxillo, and other plants, all of the Mimosa family, grow- 
ing above only as arborescents, gradually rise in these belts, and further down in the valley, to 
the size of conspicuous trees, often forming dense copses in the old beds and on the banks of the 
river. Of the several genera added, especially noticeable, are the Coma tree, the Nacavites, the 
Anacua, and Sabina; the latter two seem to have been-brought in by the Rio Salado, 

The appearance of the Cypress (Taxodium) Sabina of the Mexicans makes quite a striking 
change in the physiognomy of the country. This water and rock-loving tree often appears 

- right in the middle of the swiftest currents of the river, where having taken hold of some rocks 
on the bottom, it boldly defies the force and action of the water. These cypresses on the Rio 
Bravo, commencing at the mouth of the Salado, extend as far down as Beaver Islands, just 
below Roma, where they make their last appearance in thechannel on the Mexican side, footing 
in water from 14 to 15 feet in depth. 


THE COLLUVIAL BELT. 


After passing the lower green sand belt, (geographically speaking,) which has its lowest 

- limits in the vicinity of Reynosa, as already stated, the colluvial commences and extends down 

to the coast. Under the term ‘colluvial’’ we include both the diluvial and alluvial deposits ; 

these are irregularly and somewhat alternately arranged—the result of the oscillatory action of 

the salt waters from the sea-side, and the antagonistic and downward force of the fresh waters. 

- It is on account of this irregular distribution that the colluvial belt cannot. be properly sub- 

divided into a diluvial and an alluvial portion. ‘Topography and, in some degree, botany, may, 

however, aid in examining, in its subdivisions, this lowest belt of the cretaceous basin of the Rio 
Bravo. 
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From Reynosa to the Rancho Lomita, 18 miles above the mouth of the river, the surface of 


the country is of a gently undulating character, which is accounted for in the fact that the col- 
luvial deposits rest upon underlying cretaceous strata, which become deeper and deeper as the 
coast is approached. The river is now more serpentine in its course, and at almost every one 
of its numerous bends may be seen a lagoon, pond, or pool, in which thousands of water-fowl 
collect and feed. ‘There is little or no tendency in the river to form islands towards its mouth, 
where it becomes narrower ; its bed, however, is always undergoing constant and rapid changes. 
No bend, under the capricious action of eddies and-whirlpools, retains its form for more than a 
season, ’ . 

We noticed at several points, where a new bed had been formed a short time before, that 
there was scarcely any perceptible difference in the strength of the two channels, the river 
taking. its course through both with equal force and volume. The boatmen not unfrequently 
found themselves in a sort of “ steering dilemma’’ at such places, not knowing which was the 
channel, The outlet of the old bed, or its junction with the new, presented quite another 
aspect, and certainly not inviting entrance to those who come up. 

It is in this region that the vegetation of the Rio Bravo displays its highest and most lux- 
uriant development. 

All the bottom-land, not under cultivation and not subject to the action of the water, is 
covered with dense thickets, almost wholly impenetrable, composed, as they are, of lofty trees 
as well as of smaller undergrowth, and of a great variety of creepers and vines, springing up 
from every spot not otherwise occupied, and filling up all the open and shady spaces, from the 


foot to the topmost branch of every tree and bush. It is also in the lower portion of this belt’ 


(where the Palm tribe is represented by the Chamaerops Palmetto) that the Palmetto attains a 
growth as gorgeous even as that on the Lower Mississippi; it extends on the Rio Brayo up to 
about 80 miles from the Gulf. In addition to the Palmetto common to the lower portions of 
these two great rivers, the constant appearance of a Tillandsia (Spanish moss) depending from 
the branches of the trees in long clusters increases the similarity of their scenery. Whilst the 
existence of this moss proves a higher degree of atmospheric moisture here than in . the country 
above, the occurrence of the Palmetto may indicate the vicinity of the sea, 

There would, perhaps, be no mistake in placing the limits of the maritime belt where the 
growth ofthe Palmetto ceases, particularly if we take into consideration the fact that several 
salt-water loving plants keep company with this representative of the Palms, The real coast 
belt, however, in the true sense of the word, may be placed with more propriety in the vicinity 
of the Rancho Lomita, 18 miles above the mouth of the river. 


THE COAST. 


Lomita, the diminutive of Loma, a long, somewhat flat hill or ridge, forms one of the last 
topographical monuments on the Rio Bravo. These consist of a low ridge of calcareous clay, 
bare and almost entirely deprived of any vegetation whatever. The ridge on which the town 
of Lomita is situated, like several others below, shows marks of being continually under the 
destructive action of the tide of the sea and flood of the river which meet here, 

From Lomita down the land shows the real character of the seacoast, the vegetation decreasing 
gradually towards the mouth of the river. Most of the trees here yield the field almost solely 
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to-some few members of the Mimosa family, of which latter the Huisache maintains ‘its ee 
- nearly down to the tidal.sand-anks of the gulf. 

Lagoons, old river beds, ponds, swamps, pools, bayous, and other similar phenomena now 
constitute the lowest belt. Here the deceptive mirage constantly bounds the distant horizon, 
and the scenery, under its influence, presents to the mind but a chaotic dream still hovering 
over the land—a twilight gift of creation. 

Besides the regularly occurring ebb and flow of the tide, which was ieee at Rancho 
Lomita varying from about four to six inches, the fauna of the water indicate that the maritime 
belt has its upper limits in this vicinity: Some little distance below Lomita a two-valved shell 
and a decapoda, the camaron of the Mexicans, announce the proximity of the sea, Both of 

_ these animal forms seem to go up as high through the alluvial deposit as the tide, affects the 
river. ; 
ALLUVIAL DEVELOPMENT. 


There is another portion of this lowest and most recent formation which, still under the con- 
tinual action of both salt and fresh water, might be considered only as a rudimentary develop- 
ment of the alluvial belt along the coast. Not having yet risen above the level of the water, 
it is called, in the language of the sailors and pilots, the ‘‘bar.’’ Such a place affords a home 
only for the various marine Gqabiapens and the meeting ground of the sea-fowls, the wreckers of 
the population of the air. 

In regard to the topographical features of the coast, it may be completely characterized 
by the statement that it consists partly of the fragments of the solid parts of marine ani- 
mals, partly of entire or decomposed vegetable forms, partly of deposits of inorganic matter, and 
partly also of fragments of animals, vegetable matter, and other material brought down by the* 
river. Washed off and brought back again by the varied motions of the waves—sometimes 
united, sometimes antagonistic—as a matter of course this adjunct of the colluvial belt is always 
undergoing achange. This is, however, strictly regulated by the varying amount of power 
exercised on the one hand by the irresistible waves, and on the other hand at times by the no 
less forcible flood of fresh water. Agents of the sea are atmospheric currents and ebb and flow 
of tide ; antagonistic to these oscillatory movements are the forces of the river, influenced by 
the Be vshiintrt conditions of the air and the hyetographic state of the seasons in the country 

above and along the river. 

The bar, though a mere toy under the action of the forces. just patton is not to be over- 
looked, for it is a constantly increasing piece of land not yet left by the working hand of creating 
nature, and therefore a matter for observation of much interest, 

The muddy sheet of river water covers the whole view seaward before its mouth, when there 
is not any wind or current setting against the natural flow of fresh water; but if south or north 
winds are prevailing, the muddy tribute of the Rio Bravo, instead of spreading out into the open 
sea, and commingling there undisturbed with the salt waters, is checked and pressed aside as a 
long narrow strip along the beach in the direction that the wind sets the current. 

Considering these circumstances, it is therefore clear that the place of deposits, both of the 
sea and river, gathering about the mouth are kept in a continual and also somewhat regular 
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Among the regular changes to which the bar is subject, the most important is that caused ‘by 
the annual rising of the river, which occurs during the months of July, August, and September. 
By means of this increased fresh-water power the deposits are carried and kept further out at 
sea, perhaps as much asa mile from the mouth. During the rest of the year the bar‘again 
approaches the beach ; the oscillatory action of the salt water prevailing for this time, it is 
scarcely half a mile off the mouth of the river.. The hydrographical distances between the bar 
and the mouth may be found on map No. 1, in the archives of the Department of the Interior. 

Besides these regular changes, others occur monthly and daily that depend on the prevailing 
winds from the seaside, or meteorologic influences of the country above, not including many 
accidental occurrences which usually escape the scrutiny of the common observers. Of the latter 
kind are the depositions of drift-wood, or even wrecks and pieces of timber, which, after being 
washed ashore and left for awhile, are apt to form the foundation of a small bank or bar. Other 
more perceptible causes are seen in the stormy weather raging upon the sea and in the hurricanes 
on land. 

These agencies, incessantly at work, all tend to one result, no matter how different their form 
of action may be, that is, addition to the land. The ebb'and flow of the tide, the current of the 
river and sea, though often acting in opposite directions, only collect and again distribute the 
various material brought together by both fresh and salt water along the beach, where is pre- 
sented by these gradual accessions the now forming and youngest portion of the continent. 

The operations of all these forces may be altered or varied by extraordinary influences that 
may occur at any time, as they have done in ages past, such as the change of river beds in the 
alluvial regions, the closing of the mouths of the river, and the opening of other outlets. 

- There is not much doubt that the Rio Bravo once had its main mouth far from its present 


: locality, no matter how powerful the descent of its waters to the sea must have been in all time. 


Boca Chica, as its name implies, may be considered, without question, as one of the outlets of 
the Rio Bravo, which has thus contributed to the formation of Brazos Santiago and Point Isabel. 

The currents over the bar of Brazos Santiago pour in a channel of such force against the tide 
as to corroborate the inference that a still greater fresh water flow than that of the Arroyo Colo- 
rado, some 25 miles to the north, comes into this bay. A glance at the course of the lowest 
portion of the Rio Bravo leads to a similar conclusion, for it has a decided inclination to the 
northeast after reaching the lowest portion of the colluvial belt. — ; 

It may be that the persons who attempted several years ago to dig a canal from the third 
bend (above its mouth) of the river, towards Boca Chica, or Brazos Santiago; may have had 
similar ideas on this subject. 

We have thus dwelt almost two long on the formation of the bar ; but however jaconaidonshll 
this matter may appear, it is still highly important to know the agents by which restless nature 
is achieving its work, the more so as the very same powers, now augmenting the land from the 
seaside, have, in all human probability, been contributing to this end for ages. It really seems 
beyond question that these oscillatory motions of the waters with the sweep of the gulf stream 
have deposited during the various ages of the cretaceous and perhaps tertiary sea that sediment 
along the foot of the bold Sierras, which at the present day form the western and northern limits 
of the now cretaceous basin of the lower Rio Bravo. 

Taking also into consideration the parallelism of the easternmost of the Sierras of Mexico and 
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the sinuosities of the Gulf Coast, there cannot be any mistake as to the relation of the one-to the 


other. The various cretaceous terraces of the lower Rio Bravo basin, placed, as they are, one 


above the other, appear in this position as so many antediluvial tide-marks of that vast sea; on 
the bottom of which secondary and also tertiary formations have been deposited, together with 
all those fossil types of organic forms—each genus and species belonging to its respective 


geological day, | } 


Like the tide-marks that are arranged in large concentric circles, and that have been brought 
about by the oscillatory motions of the waters, the organic remains (leaves in the mighty book 
of the history of creation) can tell each one a tale of the physiographic condition of the age 
during which it rejoiced in the functions of life, 

. Whilst the currents and other forces of the water, acting horizontally, placed the different 
strata along the foot of the ancient coast of that secondary sea, a vertical force was needed to 
bring the submarine strata above the level of the water. If there were no signs of sucha 
power, we could be content in believing that since the formation of the submarine strata the 
salt water has receded. There is evidence, however, that does not admit any question of the 
upheaval of the country. The volcanic dyke before spoken of is the strongest evidence in favor 
of this conclusion ; these basaltic strata projecting through the cretaceous, and generally, also, 


& part of the older secondary formation, have caused a rise in the whole of the eretaceous system, 


Thus the peaks and branches of this dyke naturally became the caryatida of the great geological 
edifice of this country, often bearing detached portions of the cretaceous strata far above their 
general level. : 
; GENERAL VIEW OF ORGANIC REMAINS, 

With regard to the fossil remains of the regions of the lower Rio Bravo, which have come to 
our knowledge, there are many among them common to the cretaceous formation of New Jersey. 
With this locality they are also quite synchronous, according to Mr. Conrad, who has examined 
them. The specimens of this character are mentioned in his enumeration of genera and species, 
Many of these fossil remains, however, seem to belong solely to the cretaceous formation of 
Texas, and are more particularly referable to the southern portion of the secondary strata, 
which, on their part, are also nearly allied to analogous forms of the cretaceous formation of 
southern Europe, especially that part lying about the Mediterranean. ie 

To go here more into the details of this supposed relationship between the southern and 


northern cretaceous formations of both hemispheres is not the design of these pages. To such 


of our readers, therefore, that may be desirous of examining this matter further,* we would refer 
them to Dr, Roemer’s work, already mentioned, which contains well-founded hints and proofs 
on the subject. 

Besides the before mentioned interesting specimens, so important to the knowledge of the 
general distribution of fossil forms, several new species have come to hand which seem to be 
indigenous to the cretaceous formation of Western Texas. The enumeration by Mr. Conrad shows, 
so far, six new species. Since then, however, another set of organic remains has been sent on for 
examination ; and it seems to be not improbable that still other new forms may be met with in 
this collection of ours, the seeond made on the lower Rio Bravo. It is probable that some of 


the specimens of this last set will prove the prevalence of fossils of the tertiary system, which may 


© For a full exposition of this subject, see Dr. Hall's report, which concludes the Geology of the Boundary. 
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CHAPTER III. 


GHOLOGICAL FEATURES OF THE RIO GRANDE VALLEY FROM EL PASO TO 
THE MOUTH OF THE PECOS RIVER. 


By ©. CO. PARRY. 


Having completed our general sketch of the external features of the country, as represented on 
the line of route in nearest connexion with the United States and Mexican Boundary Survey, we 
now retrace our steps, to detail more particularly the course of the Rio Grande, especially in its 
connexion with the extensive cafions by which its course is ‘marked, above and below Presidio 
del Norte. In these we gain insight into the geological structure of a large and interesting 
scope of country, also connected with scenery unsurpassed for singularity and grandeur. 
~ About 70 miles below El Paso the mountains on either side of the valley converge, and 
present a lofty barrier in the direct course of the Rio Grande. 

* Through these the river makes its way by deeply-cut chasms, exposing the geological forma- 
tion and structure in the sectional faces presented by its precipitous walls. 

‘We also see in this connexion the lower limits of that extensive aqueous deposit, forming 
* what may be termed the Great El Paso Basin, which, by subsequent drainage in the progressive 
deepening of the bed of the Rio Grande, has brought to view the various terraced elevations 
matked along the course of the Unger valley in table-land bluffs and extensive gravelly 
plateaus. 

In fact, in our progress down the river we shall have constant occasion to notice the connexion 
between these cafions, as marking the limits of upper basins of deposit, Thus the general 
course of the river represents a continuous series, in descending steps, of basins, more or less 
extensive, then a cafion, forming, as we may say, the spout of the basin, which again opens on 
a basin of lower level. 

This simple statement embodies the great principle of formation that characterizes all this 
district, and gives to its topography a significance.at once clear and instructive. 

It isin these barriers, then, these mountain dams, that the character of the valley, as a whole, 
ean be best studied, and the chasms by which the river oe apt them furnish the true key to 
= geological development. 

~ That portion of the Rio Grande thus marked by cafions and basins, extending from the first 
Wicestion 70 miles below El Paso to Presidio del Norte, did not come under my own personal 

examination. - tA i /* 
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The river here follows a general southeast course, making its way through strata of disturbed 
carboniferous limestone, having usually a dip to the southwest. The river course thus cut- 
ting the strata unequally, we should naturally expect not so much of @ continuous cafion as an 
unequal development of rock on either side, presenting, it may be, bold-and abrupt faces on 
the one side, and comparatively low on its opposite, thus affording the means of following near 
the river banks,'by crossing from one side of the stream to the other. This, indeed, seems to’ 
have been the course pursued by the surveying party, with their pack-trains, who were thus 
enabled to keep up a connexion with the line of survey. 

We should also expect, as another consequence of this irregularity of feature in the ~~ 
exposure, not such a marked contraction of the river bend and channel as ‘we should be more 
apt to find in the case of horizontal strata of equal development; rapids would be less apt to 
form, and lines of beach would be more frequent. Further on, in encountering the exposures 
of igneous rocks, these features would vary, and here would be the points characterized by 
greater obstruction to the regular course of the river, and ‘also rendering a passage ve its 
banks more impracticable. 

Such are the general features, as well: as as can be gathered from the maps .of the survey 
and the geological features of the country through which the river here passes. 

Approaching Presidio del Norte, the valley of the Rio Grande again opens upon a wide rae: 
closely resembling ‘in all its external features that seen above, near El Paso. The table- -land, 
however, attains a greater height above the river bottom, presenting steep bluffs, often 200 feet 
high. The river bottom is also more contracted, rarely attaining a mile in width, and fre- 
quently reduced by the adjoining table-land to a mere strip. The river spreads out, embracing 
in its course numerous islands of deposit, and forming frequent sloughs along its main banks, 
subject to regular overflows.. It is to these several tracts, islands, and sloughs that cultivation 
is chiefly confined. 

On the Mexican side the Rio Grands receives the waters of the Rio Concho, flowing from the 
southwest, and draining a large extent of country in the State of Chihuahua. This is the only 
constant tributary to the Rio Grande yet met with in our course downward ; its waters at the 
usual height are clear, flowing generally over a bed of limestone pebbles. 

The delta formed at the junction of this stream with the Rio Grande affords a patch of a 
suitable for agricultural purposes, and is occupied by the Mexican settlement of Presidio del 
Norte. The town itself occupies a conspicuous site, on high gravelly table-land, overlooking 
both valleys, 

On the American side, about three ere below the ‘inion of the river, the greatest amount 
of bottom-land suitable for cultivation is met with ;.it is connected with the site known as Fort 
Leaton. 

The bottom-lands in this vicinity are variously occupied by scattering growths of cotton-wood, 
willow, &c.. The highest alluvial tracts are covered with a dense gromth of mezquite; the table- 
land presents its usual desert vegetation. 

The natural boundaries of this basin consist of irregular mountain ranges, composed princi- 
pally of carboniferous limestone, similar to that seen above, As a general thing, ithe! strata 
here appear less disturbed, but show not unfrequently a strong westerly dip. 

_ In an east and southeast direction lies the range of igneous mountains called the “<.Sierra 
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Riea,”’ forming the topographical limits of the basin in that direction. Through this range 
the river passes, and forms here the first of a series of gigantic cajions below. 

‘There is no occasion to dwell longer on the general features of scenery connected with this 
Presidio del Norte basin. To epply the term Rio Grandeish would convey at once a clear idea 
to any one at all acquainted with the general aspect of scenery invariably connected with this 
desert stream, , 

This first caiion.commences about twenty-five miles below the town of Presidio del Norte. 

The general course of the river for this distance bears south 70° west, (mag.,) passing at 
several points rocky knolls of igneous character which abut on the river. On approaching the 
mountain range directly in front, it will be seen that the river, winding through the lower line 
of adjoining hills, suddenly contracts its channel, and thence tumbling over a series of foaming 
rapids, enters the mountain range. 

The rock exposure here is of a most remarkable character, and different from any heretofore 
met with. When the adjoining mountains, reaching a height of 1,000 to 1,500 feet, present a 
clear sectional face, we see a somewhat regular series, composed of lavas, vesicular or compact 
in texture, alternating with thick deposits; of an earthy form, of volcanic breccia.—(Specimen 
Rocks, No. 59 to 62 inclusive.) 

The general arrangement of these formations shows them to be variable in thickness, and dis- 
posed in regular strata one above the other. 

The dark-colored lavas form usually the upper capping, together with one or more interme- 
diate seams. The intervening lighter colored breccias are often of considerable thickness, show- 


ing in some places a development of 300 feet or more, while at other points it is reduced to a 


thin seam. The usual appearance of these breccias is that of an earthy-stratified deposit, vary- 
ing in color from a whitish brown to.adull green; its texture is more or less crumbling, being 
composed of a whitish paste, which contains, occasionally, minute pebbles of quartz rock. 

In entering into the composition of mountain masses, these several formations assume very 
distinct and peculiar characters. Thus, where the earthy breccias are considerably developed, 


_ we see them exposed, along the sides of mountains, in perpendicular walls, capped by the 


darker colored lava rocks, which are frequently seen overhanging and forming a regular line of 
terraced platforms, thence rising upward in broken ledges to form a flattened summit. This 


SECTIONAL VIEW. OF BUFASILLA MOUNTAIN, NEAR THE COMMENCEMENT OF THE CANON OF THE RIO BRAVO, THIRTY MILES BELOW 


PRESIDIO DEL NORTH. 


A. Lower exposure of trap-rock of closer texture than the upper stratum. 

B. Vein of trap, six feet in thickness, traversing the intervening breccia formation, and 
connecting the upper and lower strata of igneous rock. 

C. Vesicular trap-rock, dark colored, 400 feet ? thick. 

D.. Volcanic breccia in horizontal strata of light brownish color, 200 feet thick: 

E. Talus strewn with blocks derived from the upper igneous stratum. 
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singular character of formation has given the name of ‘‘Boructtes”’ to some of the more striking 
mountain ledges, j 

Owing to the crumbling nature of this underlying stratum, we find it variously washed and 
often fantastically shaped by the peculiarities connected with its various exposures > it thus fre- 
quently forms burrowing caverns and dark grottos, set off with misshapen pillars. Quite inva- 
riably we find its base occupied by a talus, derived from the overhanging rock, forming a rough 
slope strewn with irregular blocks ; thus its connexion with the underlying rock stratum. This 
connexion is, however, occasionally brought to light, and shows a lower development of lava 
rock, differing but little from that above, except in a greater closeness of texture, the upper 
capping being generally vesicular, while that below is compact. 

Frequently, however, a direct connexion between the separate lava strata is made by narrow 
dykes, identical in character-with the rock above and below, passing through the intervening 
breccia. At other places, veins are seen shooting from above and below, and terminating in 


the intervening series. 


SECTIONAL VIEW, SHOWING A SERIES OF VOLCANIC PRODUCTS, TRAVERSED BY INJECTED IGNEOUS VEINS; CANON OF RIO BRAVO, 
THIRTY-FIVE MILES BELOW PRESIDIO DEL NORTE. ‘ 


A. Dark-colored vesicular trap. 

B. Volcanic breccia of a lightish brown color in horizontal strata. ‘ 
C. Lava or trap-rock of close texture, dark-colored. | 

D. Breccia as above, having alight greenish color. 

E. Igneous veins. 


We are now sufficiently prepared to appreciate the external features of the region thus char- 
acterized. We-can understand how the unequal development of these several layers may give 
shape and character to the mountain ranges, and what diversified features they will necessarily 
assume, under the influence of denuding causes, acting so unequally on their separate members. 
The geological formation seems to conspire with the atmospheric influences to give a ruggedness 
and character of desolation to this region, of which description can give but a most meagre idea. 

It is, however, in the line of the river-course that these rugged features present their grandest 
developments. We see the turbid waters of the Rio Brayo here contracted to a narrow channel, 


barely a stone’s throw across, sweeping on a resistless current beneath bristling crags; now | 


tumbling over foaming rapids, connected with some abrupt turn in the course of the stream, 
and then gliding smooth and unbroken through mountain clefts with perpendicular walls on 
either hand, rising to the dizzy height of 1,200 to 1,500 feet perpendicular. 

In our progress through the range, the breccia deposit becomes less developed, and finally 
disappears altogether, or is seen only in narrow seams along the sides of the mountains. 

The course of the river at first is not entirely hemmed in by abrupt rocky walls, a rough 
talus at the base affording a rude pathway, occasionally lined by narrow strips of sand beach, 
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At other places, however, all approach to the river, except by the route of its dangerous channel, 
is out of the question. ' 

Along the course of the river, the mountain barriers are occasionally pierced by side chasms 
for the drainage of tributary mountain valleys. One of these is so remarkable as to deserve 
some separate notice. 

At a point about seven miles from the entrance of the cafion, where the river is completely 
hemmed in on each side by the largest development of the mountain range, being unapproach- 
able except in boats from above, there is a cut-off on the American side, leading by an open 
country over a gentle swell of ground, reaching the river about five miles below. This cut-off 
passes directly at the base of the high mountains intervening between this route and the river, 
having an average breadth of halfa mile. At the summit of this swell is a depressed valley, 
the drainage of which leads directly toward this mountain barrier in its course to the river. 

In following the dry-stream bed thus marked out, we find it entering by a narrow portal, 
about 15 feet in width below, thence cutting its way by a uniform cleft through the entire 
breadth of the mountains to reach the Rio Grande. 

It thus presents a miniature picture of the larger cafion made by the Rio Grande. Its floor 
shows a smoothly-washed rock surface, in which basins frequently occur, bedded by washed 
sand and pebbles, and receiving the limpid issue of a small trickling stream. In its general 
course toward the river, it makes frequent zigzag angles, thus giving a new feature of scenery 
at every turn, and presenting altogether a most varied combination of the grand, grotesque, 
and beautiful. Along its sides is plainly observed a high-water mark, with an average 
height of 15 feet above the rocky bed, indicative of the sudden floods, derived from copious 
rains, to which this chasm is subject. This fact serves to give a somewhat nervous interest 
to its exploration. The height of the perpendicular walls on each side, corresponding to the 
thickness of the mountain range, is from 300 to 800 feet. The chasm thus formed opens up 
gradually towards the summit, forming a broken yawning abyss, untouched by sunlight, and 
having its depth exaggerated by the comparative dimness that shrouds it below. 

Thus sheltered from the sun’s scorching rays, and cooled by evaporation from its brimming 
basins of clear water, with its entrance fanned by a constant stream of cool air, this cafion forms 
a grateful retreat. Further toward the river the descent is made by several abrupt falls, form- 
ing extensive basins below. These are filled with clear water, and offer natural bathing places 
of a most attractive character. Its exit on the river presents the same general features of chasm, 
the final debouchment being marked by a débris of rocks and pebbles, which project into the 
main stream and form a difficult and dangerous rapid. . 

About three miles from this latter point, and twelve from the head of the cuiion, the main 
development of the mountain range forming the Sierra Rica is passed ; the final exit is through 


_ a narrow rocky portal, and presents the appearance of an immense gateway. The width of the 


river at this point is barely 80 feet ; the adjoining mountain ridge on either side is so broken 
and rugged as to be impassable for animals. 

_ On passing this narrow outlet we come upon a more open but still broken country, consisting 
of basins of limited extent, set off with the usual form of gravelly table-land. The course of the 
river is frequently obstructed by low rocky ranges, forming cafions ; again pouring out of these 
caiions into the more open basins, it becomes expanded, and forms limited sand beaches, patches 
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of bottom-land, and occasionally small islands. This character continues for ten or twelve 
miles, when we enter on a more extended basin, through which passes the Comanche trail, 
leading from Upper Texas into Mexico, by the adjoining Mexican settlement of San Carlos. 


SECTIONAL SKETCH AT COMANCHE eae ON THE RIO BRAVO, BELOW PRESIDIO DEL NORTE. 
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A. Cretaceaus limestone marked with large ossils of Inoceramus, inclining N. NE, at an angle of 80°, 
B. Mesa, or gravelly table-land formation, resting unconformably upon A. 


At this point the rock exposure exhibits outcrops of limestone belonging to the cretaceous 
period, being quite abundantly marked by fossil impressions of Inoceramus, often of large size. » 
The rock exposure exhibits a very variable dip, mostly inclined towards the west, occasionally 
at a very sharp angle. It rises at various points in the adjoining table-land, forming ochreous 
colored rocky bluffs, where at several points the gravelly table-land is seen to rest unconform- 
ably on the sharply-tilted strata. 

Further down the river, in an eastern direction, this cretaceous formation assumes a nearly 
horizontal position and a closer texture. It is here seen overlaid by a variable sheet of dark 
colored lava rock, corresponding in character to that noticed above in connexion with the Bofe- 
cilla mountains, This sheet of igneous rock is seen to conform closely to all the inequalities 


SECTIONAL VIEW ON A RAVINE LEADING TOWARD THE RIO BRAVO DEL NORTE, NEAR SAN CARLOS, SHOWING IGNEOUS ROCK DIRECTLY 
ASSOCIATED WITH CRETACEOUS LIMESTONE. 
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A. Cretaceous limestone, having an earthy texture, containing fossils of Inoceramus, 150 feet. 
B, Dark-colored igneous rock, 80 feet in thickness, 

C. Cretaceous limestone of closer texture than that above, 15 feet thick. ~ 

D. Débris. 


of the underlying limestone, exhibiting in the walls of the cafion below a distinct line of sepa- 
ration, traceable for a long distance. The westerly dip of the cretaceous formation underneath 
gradually thins out this upper igneous capping, which finally disappears, and solid limestone 
walls continue along the line of the river. 
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” At one point on the line of the trail leading round the broken ranges of the mountain ledges, 
directly bordering the river, to reach its bed some eight miles below the Comanche Ford, the 
sides of a deep washed ravine bring to view the successive and relative thickness of the various 
exposures alluded to above. 

We here see the upper members of the cretaceous rocks forming the tabled summits of the 

adjoining mountains, and marked by frequent cretaceous fossils, resting on a bed of igneous 
trap-form rock 50 to 80 feet thick, this again overlaying the closer layers of the limestone strata 
below. ; 
Our further route, adjoining the river on the Mexican side, passes over high ground, based 
on limestone rock, and attaining a height of 800 feet or more above the river, the strata here 
‘dipping slightly to the west. We again reach the river-bed at the mouth of San Carlos creek, 
which, draining a considerable valley extending to the south some fifteen miles, affords a con- 
stant stream of clear water. 

_ Just below this point commences the gigantic cafion of San Carlos, through which for ten 
miles the Rio Grande, pursuing a nearly due east course, makes its way. This caiion presents 
unbroken walls of cretaceous limestone. ” 

‘The course of the river here cutting the strata in a line directly opposed to the dip, there is a 


FALLS OF RIO BRAVO, NEAR SAN CARLOS. 


constantly increasing elevation of the caiion walls. These walls commence with a height of 
between 200 and 300 feet ; but the fall of the water combined with the rise of the strata, develops, 
in the course of ten miles, a clear perpendicular height of at least 1,500 feet above the river level. 
' A faint conception only can be formed from these facts of the truly awful character of this 
chasm. Its course can be marked along the mountain slope in a regular zigzag line, terminating 
by an opening cleft, which rises high and clear above the surrounding mountain ranges, 
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The surface of the ground adjoining the river bank is a slightly broken slope, extending to 
the east, and showing a continuous development of the range to the north and south. The 
general surface presents no indication of a river course, and you are not aware of its presence 
till you stand suddenly on its abrupt brink ; even here the running water is not always visible, 
unless advantage be taken of the projecting points, forming angles, along the general course of 
the river. From'this dizzy height the stream below looks like a mere thread, passing in 
whirling eddies, or foaming over broken rapids; a stone hurled from above into this chasm 
passes completely out of .sight behind the over-hanging ledges, and one can often count thirty 
before the last deadened splash announces that it has reached the river bed. From the point 
formed by its last projecting ledges the view is grand beyond all conception. You can here 
trace backward the line of the immense chasm, which marks the course of the river, till it 
emerges from its stupendous outlet. ; 

Below this the country presents from a bird’s eye view an extended basin, set off by the 
rugged volcanic mountains of the Chisos, we trace the winding of the stream in the basin below, 
to which distance gives a softening character of fertility not by any means borne out on a nearer 
inspection, 


OUTLINE VIEW OF THE CHISOS MOUNTAINS, LOOKING TO THE NORTH. 


A. Dark-colored igneous rock of vesicular or close texture, disposed in vertical columns or horizontal masses. 
B. Volcanic breccia in evenly horizontal strata, light-colored and of crumbling earthy texture. 
a. Emory’s Peak, 2,500? above the waters of the river, having the appearance of a crater. 


Rumor had led us to expect, in connexion with this chasm, an extensive river fall, but such 
did not prove to be the case. Rapids, indeed, do occur sufficiently severe to render a safe 
passage by boats a virtual impossibility, but no distinct fall from an upper to a lower ledge of 
rocks was encountered by the surveying party. Indeed, from a priori reasoning, we should 
hardly expect to find such a feature in this location, where the strata are of such uniform 
texture, and where the evident marks of such long couse abrading forces tend to level the 
river bed. : 

All the rapids seen along the course of the river are connected either with a talus, thrown 
down from the projecting cliffs, or with the irregular deposit brought down from the beds of 
tributary streams. 
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* “Within this cafion there i is rarely a foothold visible along the line of the ordinary water 
level, and at no place for the whole distance of ten miles would it be practicable to make a safe 
descent to the water’s edge, still less to ascend, The “ pope a descensus’’ would here be truly 
«¢ Averni,”” 


SECTIONAL VIEW OF THE GRHAT CANON OF THE RIO RRAVO DEL NORTE, NEAR SAN CARLOS, 
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A. Perpendicular walls of limestone rock, having a gentle dip to the west, giving increased height to the wal's of the cafion, 
~ along the eastern course of thie river. 


B. Cross section of the cafion, showing the general shape of the chasm. (Same scale, horizontal and perpendicular.) 

Note.—For 300 read ee 

It would be. barely possible, in a time of high water, to conduct a boat safely through this 
. stupendous chasm. A strong wooden boat, which aceomplished the entire distance from El 
Paso to this place in the service of the survey, being here cast adrift, was found in broken 
fragments along the river course below. There are rumors among the Mexicans living near - 
here of the attempted passage of this cation by some daring individuals, but no snthentie 

_ record of a successful result, 
A perpendicular cross section of this cafion exhibits a rather peculiar feature, at least such as 
_ is not noticed elsewhere: thus, instead of a regular slope or perpendicular descent of the cafion 
walls on either side, we have an expansion of the breadth of the cafion at two distinct points, 
above and below. The vertical cross section would thus correspond to that of a pitcher, showing 
first a flaring top, then a contraction, and again bulging out. below ; the peculiarity consists in 
this lower expansion, but is evidently susceptible of a ready explanation. Thus, it may be 
regarded as due to the irregular action of river flood and recession, acting along its pent-up 
course in such a way as to exert a greater denuding effect on the sides of the chasm than on its 
lower bed. | 

Professor Hall has suggested that such a’ shape would be apt to result, in such situations, 
from the gradual diminution of the body of running water, pein connected with increasing 
land elevations. 

The average width of. the stream within this cajion is probably about 100 feet ; and when we 
come to include herein the immense floods that in other places spread out the river overflows 
for miles, we can appreciate its terrible energy when pent up within such narrow limits. 

Sufiicient has, doubtlessly, been said on this.most remarkable feature in the course of the Rio » 
Bravo; ; its details, however, will have a general application to what is to succeed, and render a 
more elaborate notice of the successive caiions unnecessary, all of which resemble the oboe in 
general aspect, but none equal it in extent and grandeur. 
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In order to reach the lower basin in the course of the Rio Grande, beyond the San Carlos 
cafion, you have to make an extensive detour, and pass again up the San Carlos creek about ten 
miles to the ‘‘ Oid Presidio of San Carlos.’’ This now deserted adobe structure is situated on 
the eastern side of the valley, occupying gravelly table-land, and overlooking the alluvial 
bottom, which shows the remains of former cultivation in extensive lines of irrigating ditches. 
The cultivation carried on by the present inhabitants of San Carlos -is confined to the upper 
part of the valley. These cultivated fields-extend some five miles, and present) a rich belt of 
alluvial soil, abundantly watered and consequently fertile. — 

‘On leaving the San Carlos valley, we pass by a southeast course over an upland, pote 
undulating plain, set off by occasional rocky knolls, and encircled by mountains mostly of 
volcanic formation. Our course thence, inclining more to the northeast, leads over broken 
swells of the limestone range pertaining to the cation above described. Thus, by a series of 
steep descents, the lower basin of the Rio Grande is gained at a point some distance below the © 
mouth of the San Carlos cafion, and nearly opposite the range of the Chisos mountains. . : 

The general character of the valley here presents the usual features of gravelly table-land, 
flanking a narrow alluvial belt along the winding course of the river. The bottom-land here 
is again bordered by cotton-wood and willow growth. 

Towards the exit of the river, from thé San Carlos cafion above, the general aspect of the 
valley is modified by irregular outbursts of eruptive sty rocks, confusedly See with :. 
volcanic breccias. - 

The general course of the river through this basin is easterly ; the bottom-land is st limited’ 
extent, and generally barren. At several points here are seen Indian fords and broad trails 
leading from upper Texas into Mexico. These beaten paths are unmistakable indications of 
the route pursued by the Camanches on their extensive foraging expeditions. ~ 

These routes, both to the north and south, are comparatively open, and are apparently deter- 
mined by the depressions that occur in the elsewhere uninterrupted line of mountains. 

The continuation of our land route down the river compelled us to cross, with our pack train, 
at one of the Indian fords called ‘“‘ Vado Fleche,’’ thence taking ais the Texan side to turn 
the spur of the mountain range forming the San Vincente cafion. 

This range is exclusively composed of cretaceous limestone, similar in texture to that in the 
San Carlos caiion above. It differs from that, however, in being of less height and extent, and 
in showing, in place of a regular western dip, a distinct anticlinal axis, the dip being quite 
abrupt on either side. Cretaceous fossils, identical with those found at San Carlos, serve 
plainly to characterize this formation. 

- The cafion of San Vincente is very abrupt and of considerable height ; the ridge adjoining is 
also very broken, exhibiting steep descents and branch chasms, which rendered the survey 
extremely arduous. The passage through this caiinon was accomplished by our India-rubber 
boats, one of which was, however, capsized in shooting a sharp rapid. On emerging from this 
range, the Rio Grande opens on the San Vincente ai dh in which, on the Mexican, side is 
situated the now deserted Fort San Vincente. ; 

This basin differs from all others yet seen in being exclusively formed of low ledges of @ 
dark-color »d stratified rock, showing low bluff ranges 30 to 50 feet high. These ridges have a 
very uniform dip of 15° to the northeast; they occupy-in great measure the place of the usual 
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gravelly table-land, forming aes the line of wins open valleys. Arid and bleak sterility 
characterizes this formation,’ to which the scant and sandy bottom-land is hardly an. exception. 
Fossils are occasionally copiously imbedded in these ledges ; among which principally Ostrea, 
Ammonites, and Turritella occur, aud show that the formation belongs to the upper cretaceous 
series. At some points there is an evident approach to the lower Tertiary formation. ; 


VIEW OF PRESIDIO DE SAN VIN OENTE AND SIERRA CARMEL. 


The eastern limits of this basin are marked by the extensive and elevated range of the Sierra 
Carmel, presenting directly in front an unbroken wall: composed of a light-colored limestone. 
This shows a dip to the east. Its western aspect exhibits a line of perpendicular escarpment 


_ rising in several peaked knobs to a great height. The line of mountain wall thus exposed 


presents a series of terraced elevations, dividing horizontally the abrupt face of rock exposure. 
Along these terraced lines, and associated with the talus there accumulated, is a growth of 
dark-green shrubbery, strongly lanes with the ochreous- colored wall, which forms the 
background. 
This mountain range further to the southeast exhibits an extensive development of igneous 


‘rock, showing i in the distance a very rugged outline. 


The occurrence of {hese several ranges forces the river from its east and poubilenst. course, and 
gives it an abrupt turn to the north. The mountain barrier is thence passed at a lower eleva- 


‘tion of the main range forming the Carmel cation. The river here cuts through the limestone 


strata, showing a distinct dip to the northeast ; after a course of 8 miles, the river emerges on 


‘the eastern slope of the Carmel range. To accomplish the same distance with our mule train a 


detour of 40 miles was necessary, leading again to the river at the point where it emerges from 
‘the mountains. The operations of the surveying party being here suspended, our route hence 
led southward to the Mexican settlement of Santa Rosa, thence to Eagle Pass. 
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The eastern slope of the Sierra Carmel shows the strata‘of cretaceous limestone inclining 

eastward at an angle of about 20°; its exposed face is variously marked - up by irregular 
" trenched valleys and abrupt points and ledges, due to the natural denuding forces of water 
drainage and atmospheric action. This slope terminates in an irregular valley below, having 
its drainage to the north, and leading direct to the Rio Grande. Further south is conspicuous 
the extensive igneous development of the mountain range, rising in jagged peaks to an Alpine 
height, and presenting in the forest growth, which clothes its sides, agreeable features of 
verdure, contrasting strangely with the river valley and its bare outline of desert hills. 

The most northern outlier of this. igneous formation is the singular peak known as the 
** Picotena.’’ Lying at a distance of about 5 miles from the river, it rises abruptly from amid 
the surrounding limestone ranges, shooting up a sharp conical peak of basaltic structure. This 
peak, by its height and external features, presents a most striking landmark. 

The country stretching to the north and east in the course of the river is less interrupted by. 
high mountain ranges than has yet appeared on the line of our route, and presents features 
precisely similar to those before noticed in connexion with the lower valley of the Pecos. 
Igneous exposures disappear altogether, or are of very limited extent, and the limestone strata 
are but little disturbed. The numerous deeply cut valleys leading to the river are bounded by 
abrupt walls, rendering travelling, except in the direct line of their drainage, next to impossible. 

In attempting to follow down the river with pack animals, the only practicable course was to 
. follow up to near its head one of these tributary ravines, thus reaching the general table sum- 
mit; and then to pass over to and down another ravine leading to some uncertain point of 
the river below. By this plan it not unfrequently happened that, in order to make a distance 
of 5 or 6 miles by the line of the river, a detour of 30-miles or more was necessary. Hach of 
_these detours, moreover, leads over a country destitute of water, except the uncertain rain 
water retained in rocky wells, which generally occupy positions inaccessible to animals, 

This character of country continues hence uninterruptedly to the mouth of the Pecos river, 
about 80 miles distant, presenting great uniformity in the general external and geological 
features of country. 

Our course led along the eastern base of the Sierra Carmel, bringing to view, in connexion 

. with its larger development of igneous formation, a section of country extremely picturesque, 
including well watered valleys, timbered mountains, and upland plains covered with a luxuriant 
growth of nutricious grass. - 

Indian traces abound in’ these vicinities, and the deep recesses of the adjoining mountains 
afford secure retreats, where the animals plundered from the Mexican settlements are driven to 
recruit, in preparation for their passage across the Rio Grande into Texas. 

To this character of country again succeed ranges of cretaceous mountains, showing a general 
easterly dip of strata, and connected with upland basin plains mostly waterless. 

“At a distance of about a hundred and fifty miles south from the Rio Grande we reach a 
system of elevated basins, having frequently a drainage distinctfrom the valley of the Rio 
Grande, forming extensive inland lakes fed by numerous rivers. The noted Bolson Mapimi is 
the largest example of this lagoon formation. is 

Several, however, of these lagoons on the northern edge of this elevated area give rise to 
tributaries which empty into the Rio Grande. Of this latter class, the “‘ Laguna Agua Verde’’ 
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-is an example. Along the line of one of these valleys last mentioned our route led, thus 


threading our way through the mountain barriers, forming the northern line of the Santa Rosa 
range, thence emerging on this charming valley a short distance above the town of Santa Rosa. 

The route thence to the Rio Grande at Eagle Pass is over an open country, occupied by low 
‘swells of cretaceous limestone, thus merging into that character of country pertaining to the 
region of central Texas. ‘ 

For further details of the lithological Digtaches and fossil contents of the various rock ex- 
posures above alluded to, reference may be had to the lists of Mr. Conrad and Professor Hall. 
A very interesting paper from the latter gentleman also contains important generalizations, 
derived from examination of the various geological specimens collected in this and other 
expeditions. 

The numerous illustrations of scenery from various sources will supply all that can be desired 
in regard to the general aspect of the region under consideration. 
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GEOLOGICAL OBSERVATIONS ON THE COUNTRY ALONG THE BOUNDARY LINE 
LYING BETWEEN THE 111TH DEGREE OF LONGITUDE AND THE INITIAL 
POINT ON THE RIO COLORADO. 


[By Arthur Schott, Assistant U. 8. B. C.] 


Geographical terms for this section of the boundary line would be Sonorian or Pimerian, as 
it runs through the northwestern part of Sonora, which also bears the old Spanish name of 
Pimeria Alta (High Pimeria ;) and since it intersects both meridians and. parallels in an oblique 
direction, it is called, in geodetic language, ‘‘ azimuth line.’? This line lies entirely on the 
eastern slope of the basin of the Gulf of California, and falls on the divide separating the waters 
_ of the Gila from the streams of Northern Sonora, which, after flowing in a southwesterly course, 

’ empty into the Gulf of California. 

The hypsometrical and general geological features can only be expressed. approximately, for 
circumstances prevented actual measurements. 

At.the eastern end of the azimuth line is the: Sierra del Pajarito, from the highest point of 
which an imaginary line drawn to the Rio Colorado would give a grade of about 22 feet to one 
mile, or its equivalent, 0.41 to 100. The highest point may be set down at about 5,200 feet 

above the level of the sea. This point does not, however, reach the pine region, which in this, 
latitude may be considered as occurring at an elevation of not less than 6,000 feet. A monoto- 
nous simplicity is a characteristic of the topographical features of Northwestern Sonora; and 
but for a close examination, there would only be disclosed a meré dualism of diluvial drift and 
pluto-voleanic mountains. The drift covers many of the mountain ranges almost to the tops, 
particularly those which approach the bottom-lands of the Colorado. 

The northwestern part of the line runs over what may be called a veiled: country ; -for of the 
mountains, only their crests are to be seen above the desolate sand-flats of the general level of 
the surface. It is through these forsaken barrens that the Rio Colorado, with its timbered 
bottom; winds its course towards the waters of the Gulf. 

Comparing the geological edifice with the structure of animal organism, the mountain ranges 
jutting up through this vast level of drift represent the skeleton ; the diluvial main the sinew 
and muscle ; and the alluvial deposits the tegument or epidermis, The last mentioned is poorly 

' represented. The scant vegetable cover facilitates, however, the observations of the geologist. 

Alluvium is seen first and as the uppermost stratum ; except at the extremities of the line, 
there is, however, but very little to be met with. As might be expected, it abounds most in the 
bottom-lands of the Colorado ; but, strange to say, it js even in greater abundance on the highest 
mountains than on the plains. It frequently collects in such quantity in the little valleys and ” 
in the cavities of the broken’sides of the mountains as to give rise to a more complete develop- 
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Ment of vegetable life. “The efi exposed to the drifting sand as well as to climatic severities 


are almost wholly deprived of an alluvial coat. A few traces may be looked for at the so-called 
‘*Playas,’’ (depressions in the plains.) What little rain may fall collects here, and bringing 
down with it the lighter particles of the surrounding soil, affords a foothold for vegetation, 
which presents, however, more a mass of equals than a diversity of speciesand genera. Often, 


_ apparently, this premature effort of nature to develop vegetation is sadly counterbalanced by 


the saline character of the soil, which causes the prevalence of corresponding forms, as obione, 
salicornia, salsola, chenopodium, and others, in the place of algarobia, prosopis, or even salix, 


the usual types in analogous localities. 


The plains lying between the mountain ranges are formed of a more or 18s uniform deposit 
of loose diluvial sand, its composition not differing essentially from that of the adjoining 
mountains. This diluvial main may, therefore, be called the debris of the adjacent mountains 
and of the underlying mass. 

As to the formation of this diluvial main, we incline to the opinion that it is the residue of a 
sea once a connecting link between the waters of the Atlantic and Pacific. Changes in the 
constituents of this deposit certainly occtir; but they are of a local character, besides having a 
certain uniformity. Fragments of quartz,mica, feldspar, and other similar elements of crystal- 
line and i igneous rock, associated with calcareous particles, constitute the formation of that vast 
region of deserts stretching from the eastern foot of the California Cordilleras to the table-lands 
bordering even the Rio Bravo. This section of country may thus be viewed as the bed of an 


ocean variously intersected by numerous reef-like or dyke-shaped mountain ranges. 


In the immediate vicinity of the mountains, isolated beds of pebbles are sometimes seen, the 
lithological character of which indicate their origin. These pebbly beds, however, must not be 
confounded with similar ones occurring occasionally about the centre of the desert basins and 
frequently along the dry water-courses. The former are the disintegration of the rocks, unmoved 
from their original locality, whilst the latter are gatherings of an immense area. The latter 


_ bear evidence of being brought from the most opposite and most remote geographical quarters ; 
» pieces of limestone representing both the carboniferous and cretaceous periods with tertiary and 


even traces of lime recently precipitated ; these fragments are mingled with agate, chalcedony, 
semi-opal, opal, jasper, slates, silicia, breccias, and crystalline and amorphous conglomerates ; 
here, also, are silicified, agathized, or opalized fragments of wood side by side with pieces merely 


‘incrusted—scarcely metamorphosed or entirely unchanged, and of quite a recent geological date ; 


semi-opal, formed entirely of shell, whose age is readily recognized by the numerous nummulites 
associated with it; agate, with neat fragments of encrinitic or coraline forms; jasper or horn- 


_ stone, which, aie a common lens, discloses both the texture and grain of coniferous wood ; 


opal, exhibiting traces of the structure of fossil-wood, with distinct annular concentric rings, 
but no marks of the. grain could be detected; glass-opal, and hyalite, containing casts 
of some forms of the coral age pisolites, in appearance like a toadstone, which are either 
unchanged or metamorphic. The deserts of both sides of the Colorado and along the Gila 
abound with these pebbly beds, surrounded by and occasionally entirely buried in the sand. 
To the: scientific observer they are pearls of this vast terrestrial ocean, which once formed the 
bottom of a sea, whose currents in all probability collected these wy deposits. Since the 
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water has receded, an ocean of a more subtile character sweeps over this area. Airial currents 
are now driving the shifting sand from place to place as the waters of the sea once did. 

Besides the general inclination of the western slope of the Sierra Madre towards the Gulf of 
California, an increased inclination of stratum is perceptible around the bases of the intersecting 
sierras. This does not, however, affect the mean ascent of the main land, and may be ascribed 
solely to the deposition of debris, as the angle formed by the inclination of the diluvial deposits 
was observed (particularly in the valley of the Santa Cruz river) to be = 2.5°. 

The general ascent already referred to is conclusive proof of the action of upheaval forces 
since the deposition of the quaternary or diluvial drift. A straight line over its surface from the 
valley of the Colorado to the foot of the Sierra del Pajarito, where it ceases, gives a grade of 
12.44 per mile, or 0.23 ft. in one hundred. In some valleys heading on the slopes of this sierra 
this deposit may be seen; but its occurrence in such localities being exceptionable, does not 
affect the mean angle of inclination of the stratum. 

The height to which this diluvial main rises, in its approach to the Sierra Madre, gives a 
striking peculiarity to the features of the country. But forit the rugged crests of the sierras 
would be scarcely accessible. 

If the climatic conditions were favorable, these now bleak and forbidding mountains would 
present a region teeming with vegetable and animal life. Instead of that, this country now lies 
an arid waste. 

The few periodical streams descending from the mountain sides share a similar fate, for no 
sooner do they reach this drift than they disappear from the surface, sinking to unknown depths, 
and leaving only in the vicinity of the mountains slight marks of rudimentary drainage, clumps 
of shrubbery bordering dry water-courses. 

The vegetation peculiar to the diluvial main is similar to that of the corresponding localities 
on the eastern side of the Sierra Madre and west of the Colorado. Besides smaller and more 
inconspicuous forms, are the Larrea, Fouquiera, Obione, and other chenopodiaceous shrubs ; 
there are also a variety of leguminous plants, numerous members of the Cacti family, and some | 
few bushes and trees, all well known to the traveller whose fortune has led him through these 
desert regions. _ Pe . 

In passing to the consideration of the underlying strata—those upon which the diluvial ; 
deposits rest—a deep step is made at once; constituents of the secondary age seem to be wanting. — 
Crystalline rocks of primary and transition age—more or less metamorphic—constitute the bed 
upon which the diluvial deposit lies. This bed does not occur as an even or slightly inclined 
plane, for its surface is variously broken by eruptive masses. These upheavals have not only 
disturbed and protruded through the primary and metamorphic strata, but carried with them- 
selves masses of the latter above the level of the supercumbent deposits. Thus are formed the 
mighty sierras now representing the frame-work of our geological edifice, most of which may be 
distinguished as Pluto-volcanic. . 

With the hypsometrical features of these sierras, better called cordilleras, three important 
peculiarities are connected, These are, Ist. Parallelism among themselves, with the Gulf of 
California, and with the Pacific coast. 2d. Articulation. 3d. General petrographic relation- 
ship. 
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- The parallelism is a fact now better understood than the natural laws which effected it. The 
linear extension of the axis may be supposed to be the result of electro-magnetic forces combined 
with the action of tidal currents, together with other causes, such as isothermal, isoclinic, and 
isodynamic currents. ~ We offer the following explanation, founded on our own observations : 
After the first formation of the dykes and reefs composing the sierras, the result of vol- 
canic forces, acted upon by electro-magnetism, sedimentary strata commenced to be formed. 
The igneous forces, however, at this time prevailed, and as a consequence, the strata of that era 
exhibit a crystalline character. By the increase of volcanic detritus and sedimentary material, 
the igneous ejections were confined to certain fissures only, whilst the action of aqueous forces 
became more general. The crust thereby becoming more and more firm and overlaid, the 
molten masses had to seek other outlets, determined, perhaps, by the character of the sedi- 
mentary rocks through which they led. To the stratification, lamination, and cleavage of the 
sedimentary rocks, as determining the subsequent direction of these volcanic forces, we may 
ascribe the formation of the catenary mountain ranges and dykes, and the cellular system of 
their intermediate bases. 

The mountain ranges are mostly one-sided upheavals of metamorphic strata; the dykes, on 
the contrary, are essentially volcanic eruptions. The two classes of mountains are seen in a 
diversified combination of volcanic, plutonic, and aqueous or sedimentary rocks ; syenitic and 
granitic lavas; trachyte and trap still exhibiting clear traces of lamination, cleavage, and strati- 
fication ; granite, gneiss, syenitic, and various transition slates. How far this view may agree 
with the observed geognostical data, the special survey will show. 

Before entering on this subject, we propose some remarks on a few Spanish terms which define 
their objects with a precision that could hardly be otherwise arrived at except by much circum- 
locution. These words are— 
~ Cordillera, which means a long, continuous tange of mountains, composed of several ridges, 
sometimes united by cross spurs, and intersected by passes or narrow valleys. The essential’ 
characteristic of this word is, that it means a mountain composed of two or more ranges forming 
one orographical body, just as several strings twisted together make a cord. The words cord 


‘and cordillera are formed from the same stem. 


Sierra, a saw, indicates a mountain range with a serrated crest. A cross section of either 
sierra or cordillera is very small compared with its longitudinal axis. 

Cuchilla.—This signifies a branch or outrunner of a sierra, which it usually resembles in its 
physiographical character. Its sharply edged crest, in all probability, suggests its name— 
cuchilla meaning knife. 

Picacho means a sharp peak rising conspicuously above a surrounding mass of mountains ; its 
height bears the same proportion to its width that the longitudinal axis of a sierra does to its 
cross section. 

Puerto—a gate, or gap, and also a post. In its topographical application, a pass over or 
through a mountain range. 

Cation implies a defile or mountain pass without any outlets on either side. 

Loma is a long mountain, or ridge of hills, with a somewhat smooth and flat surface. Lomita 
is the diminutive form of the same word. ~ 

Mesa is a table-land, table-mountain, or a flat-top ridge. fesilla is the diminutive. 


¥ 
>» ops 
cc i: 


66 .. GEOLOGY. 


_ Malpais—iiterally, bad land; the ‘‘Mauvais terre’’ of the French. In Sonora it is exclu- 
sively applied to mesas, lomas, or any more or less elevated plateau formed of igneous rock, 
here mostly a. compact or vesicular trap or basalt. . 

Ciénaga is a valley, or depression in a plain, where the water collects, and can only escape 
by an obstructed outlet. Such a place is usually miry and boggy. 

Charco means a hole in clay, or stratum of rock, where water collects, and from which it 
cannot run. 

Tinaja is a water-hole, found in the crevices of rocks and ravines, difficult of access. The 
primary meaning of this word is an unglazed earthen jar, burned so as to allow exudation. 
The water thus oozing through evaporates and keeps that remaining inside cool. 

Beginning at the intersection of meridian 111° and parallel 31° 20’, we proceed to the con- 
sideration of the various sierras crossed by the line. 

The Sierra del Pajarito (little bird) shows crystalline transition rocks, metamorphic and 
unchanged ; also, trachytic strata, or metamorphic forms of granitic and syenitic rocks,(n.) Some 
of the more elevated portions exhibit a rough cellular surface, whilst the lower are smooth and 
more compact. The tint is light pink, or flesh color. This rock contains much glassy feldspar, 
and, occasionally, particles of augite, indicating the frequent occurrence of a syenitic granite. 
A fine-grained, white, metamorphic syenite, consisting of minute particles of hornblende and 
white feldspar, occur on some of the cuchillas on the north side. On the lower parts of the 
west slope talcose (argillaceous) and quartzose slates are met with, though trachyte dykes range 
through in every direction ; in the bottom and slopes of the valleys the igneous rocks prevail. 
In one place a solid mass of trachyte is cut through by an arroyo, forming a puerto, flanked on 
both sides by vertical walls of eruptive (a and c) rocks fifty feet thick, The mountains on both 
sides slope towards this gap at an angle of 35 to 40 degrees. Here, and other localities along the 
foot of this sierra, pudding stone, volcanic breccia, feldspathic porphyry, and trapitic amygda- 
Joid rocks abound. Some of the water-beds are lined with a singular formation, (8,) and apparently 
‘of a later age than those just mentioned. At first sight it may be considered a fresh-water 
deposit, overlying or placed alternately with volcanic breccia, 


SECTIONAL VIEW OF THE VALLEY DE. LOS JANOS. 


Occasionally traces of stratification, and even cleavage, are visible, especially in its upper 
part; its lower portion is cemented into a solid mass. Its color is ‘a light brown, or dark ash- 
gray. The outer crust looks as if it had been subjected to a process of calcination, for it readily 
crumbles or exposes a marl or chalk-like substance that could be easily scratched out with the 
finger. There were no means at hand to identify this as carbonate of lime; yet we were 
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The trapitic and amygdaloid 
slightly blended with carbonate 


This calcareous precipitation was espe- 
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no matter how great the elevation, 


a 
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cially perceptible in the vesicular cavities of every trachytic or basaltic boulder, and also in the 
On the east slope, in the valley of ‘Los Nogales,’ (Walnuts,) similarstrata line the various 


inclined to the belief that the whole mass of apparent fresh-water deposit was cemented by this 
fissures of the rocks and in the dells where these latter are imbedded. 


material, which also formed the matrix of the volcanic breccia. 


of lime, as if it had been precipitated there by water. 


rocks (fF) appeared everywhere, 


68 ' . GEOLOGY, 


water-courses, sometimes forming a continuously winding low bank, or terrace, on both sides, 
and sometimes covering the slopes of the adjoining mountains, composed of metamorphic rock. 

On the hill-sides there are beds of this formation dipping towards the valley, and exhibiting, 
by decurrent,. undulating lines, a shaly, laminated texture. On the easternmost limits of 
this valley the same formation is still more developed; and it can be seen in all the valleys to 
the south and southeast of the Sierra de Santa Barbara, which is a part of the cordillera 
embracing the Sierra del Pajarito. The volcanic breccia, in many of the ravines, form walls 
of from forty to fifty feet in height, varying from an angle of forty-five degrees to perpendicu- 
larity. Pieces of this breccia, heatedin a log fire, and then thrown into cold water, showed 
much effervescence, without fracture. 

North and northwest of this mountain range, bearing east and west, the Sierra Janos rises 
up in bold terraces of dark-brown amygdaloid trap and porphyry, the broader terraces being 
nearer the hase. These gigantic shelves are bordered with rocks projecting out in the most 
fantastic shapes.. They incline toward the main body of the sierrd—deep and lateral valleys 
intervening. A huge block, exhibiting on its south and west side gigantic walls, with distinct 
stratification and cleavage intersecting at right angles, constitute at once the centre mass and 
the peak. The rectilinear fissures are visible at a distance of ten or fifteen miles, and giving 
the igneous walls more the appearance uf mason-work than the result of volcanic action. 

This sierra’s vernacular name, ‘‘Janos,’’ bears no reference to its petrographic character. 
The word signifies, in the language of the Papago Indians inhabiting this country, an arbores- 
cent shrub of the bignoniaceous order, belonging to the genus ‘‘Chilopsis.’’ Its frequent 
occurrence here in the water-beds in this vicinity may have originated the name. 

On the northern slope of the Sierra Janos another group of mountains occur, known as the 
Sierra Atascosa, Its bearing is the same as that of the Sierra Janos, and its longitudinal axis 
is common to this sierra and that of Sierra del Pajarito. All these three links of the cordillera 
have both dip and strike alike, the dip being to the east. Its petrographic character is similar 
to that-of the Sierra Janos, and, being closely connected orographically, may be considered its 
twin. The cordillera formed by these three mountains terminates with the Sierra Atascosa, 
which is separated by a narrow and rugged valley from the Sierra del Babuquibari, lying to 
the northwest. This valley is of some importance, not only for its valuable fresh-water springs, 
but also as affording the only means of communication between the settlements of the Santa 
Cruz River valley and the coast regions along the Gulf of California. A rancho was once 
established at these springs, bearing the Papago name of Aribaca, or, more properly, Aribac. 
The settlement has, however, been abandoned long ago, in consequence of the repeated depre- 
dations of the Apaches. The northwestern part of the sierra is composed of igneous rocks, 
towering up into peaks of the most grotesque form, and bearing, not inappropriately, the name 
of ‘‘Malpais.”’ 

Atascosa means ‘‘miry,’’ which probably has reference to a previous state; it now presents 
the appearance of being an upheaved, boiling, volcanic pool. This sierra and that of Janos 

-have about'the same elevation above the Santa Cruz valley. r 

Springs abound about the Sierra del Pajarito, but their drainage being, for the most part, 
below the surface, it requires a well-practised eye to detect their presence, particularly during 
the dry season, which occurs in April, May, June, and sometimes July. There is'a considerable - 
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development of vegetation on this sierra ; the rough surface of its sides is covered with a dense 

_ growth of shrubbery, of which some are quite trees, and grass is luxuriant in all the valleys. 
There are several species of oak, and on the summit is found a cedar; though this ridge does 
not fully reach the pine region. This sierra partakes of all the physiographical features of 
the Santa Barbara, Santa Cruz, and other links of the Sierra Madre further east. The Sierra 
del Pajarito, with its dependencies already referred to, constitute one and the same mountain 
system, properly characterized by the word Cordillera, and, taken collectively, are known as the 
Arizona Mountains. This word probably belongs to the soft Papago language, but we could 
not learn its meaning. The Arizona Mountains are rich in silver, copper, and gold; evidences 
of numerous and well-worked mines are still to be met with. The eastern slope of the Sierra 
del Pajarito (Los Nogales) is especially worthy of exploration with reference to a development of 
its mineral production. Specimens of silver from this locality were analyzed, and the result 
will be found in its proper place. . 

The Sierra del Pajarito constitutes a part of the divide already referred to, and has been inten- 
tionally dwelt upon at length for the purpose of referring the other sierras to it as a standard 
of comparison in consequence of its typical character, both as to its hypsometrical and geologi- 
eal features. : 

Looking westward from the peak of the Sierra del Pajarito, a rugged net of mountain ranges 
is spread out, made up of metamorphic rocks; and though the single sierras do not rise very 
high, they form a very bold mountain relief by the close, uninterrupted texture of the inclined 
plane which constitutes them. (See outline sketches Nos. 34 and 35 of the azimuth line.) - : 

At a distance of about. sixteen miles another cordillera is visible, between which and the 
Sierra del Pajarito very little drift occurs; and this is confined only to the intervening valleys, 
where mesas and lomas, forty to fifty feet in height, are formed by the drainage from the sur- 
rounding mountains. Near where the drainage from the east slope of the Sierra de la Escon- 
dida joins that coming from the southwest side of the Sierra del Pajarito, a point just south of 


SECTION ON THE NORTH SIDE OF THE CERRO DE SONORA. 


the line, permanent water is to be found. It is under acleft of igneous rocks, and does not pro- 
perly deserve the name of a spring, but is rather a tinaja supplied by water trickling through 
the rocks from water-holes above. From the character of this place is taken the name Escon- 
dida, (agua: escondida meaning hidden water,) a term which is generally applied to the whole 
sierra. In its orographical character, this sierra is but a volcanic dyke,(a) towering up into an 
isolated, rugged crest of igneous rocks, composed of amygdaloid, porphyritic, and trachytic com- 
pounds, intersected and overlaid by contorted and overthrown crystalline strata of a coarsely- 
grained and frequently disintegrating feldspathic syenite(s.) This syenite is sometimes meta- 
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morphic, at other times unchanged ; sometimes it is quartzose, and imperfectly mixed with 
large scales of silvery mica, in other places feldspar prevails. 

This sierra is scarcely more than one mile wide where the line crosses it ; both sides are bor- 
dered by the upheaved and contorted crystalline beds just alluded to. We ascended to the top 
of this sierra, near where the singular-looking peak that marks the Escondida towers up, and 
found it to exceed in barrenness either of the sierras—Pajarito, Janos, or Atascosa. Portions of 
the terrace-like slopes, and also the plateau, are covered with patches of white or pearl-colored 
chalcedony, investing the rocks with a scoria-like crust of that silicious fossil. The southern 
part exhibits a more horizontal arrangement, leading to the supposition of having been formed 
under water; for here are extensive table-lands, ridges, lomas, and mesas, composed partly of 
black vesicular or compact trap, and partly of real quaternary banks. The topography of the_ 
country seems to indicate here the confluence of numerous mountain streams and torrents 
coming from every direction. (See sketch No. 40 of azimuth line.) 

The line crosses a little to the north of a conspicuous peak(p)—the highest point of the whole 
range—and falling on the Mexican side, we gave%t the name of “ Cerro de Sonora.”’ 

Immediately west of the Sierra dela Escondido a low group of granite hills(c) occur, furnishing 
several temporary, as well as permanent, water places, apparently well knowmto the natives— 
Papagos and Apaches. Some are mere tinajas ; others real springs, though liable to become 
dry before the setting in of the rainy season. While encamped here we experienced a heavy 
hail and thunder storm; in a few minutes water came rushing down the ravines in a torrent, 
five feet deep, carrying everything before it, and giving us unmistakable proof how little time 
it requires to submerge all the valleys around under a most terrible flood of rain-water. This 
mountain group was called ‘‘ Granizo,”’ (hail,) and is so designated in the maps from the cir- 
cumstance of the surveying parties being overtaken here by one of those hurricanes peculiar to 
these regions. 

A flat valley, nine miles wide, separates the Sierra de la Escondida and the adjoining Granizo 
group from the Sierra Verde, which is a southern spur or branch of the Sierra del Babuquibari, 
north of the line. The plateaus bordering the dry water-courses of this valley furnish fine 
grass, and are sparsely covered with well-developed hackberry and liveoak. The Sierra Verde, 
so called because of the verdure encountered in the shelter of its rocky valleys, seems to be formed 
exclusively of feldspathic granite, similar to that already mentioned as occurring on the east 
slope of the Sierra Escondida. The strike-side faces southwest, and with a width of 
scarcely more than a mile, this sierra does not present any petrographic novelties. Its longi- 
tudinal axis ranges southeast and northwest, and joins the bold walls of igneous rocks belonging 
to the Sierra Babuquibari. At its southern end mounds of dark, vesicular trap crop out of the 
diluvial main. Here water finds its way to the surface, forming a spring known as the ‘‘ Pozo 
Verde, ’? (Green Well ;) the bunches of rush, which at once conceal and — the ears in all 
probability gave rise to the name. 

Almost due north of the Sierra Verde lies the picacho of t the Sierra del Babuquibari, which is 
one of the orographical phenomena of the country, its peculiarity being such as to attract espe- 
cially the attention of the red man. The Papagos consider this huge mountain obelisk their 
palladium ; here they take refuge in times of famine, drought, or war. Babuquibari is said to 
signify ‘‘ water on the mountain.” The word is certainly formed from babu (water) and ari 
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(rock or mountain.) Its great height, added to its spire-like top, causes it to act as a conductor 
to the clouds, and thereby gather an unusual quantity of rain, which is retained for a long time 
in its numerous rugged and inaccessible recesses. (See outline sketch No, 39, azimuth line.) 
Viewing the country westward from the Sjerra Verde, a wide plain is visible, bounded at 
a distance of fifteen miles by a mountain range traversing the country with the invariable 
bearing southeast and northwest. 

The eastern half of this plain is favored with a more than usual cover of vegetable life— 
abounding in grass, a dense growth of brushwood, and mesquite; the western part, a low flat, 
was entirely destitute of vegetation, which seemed to have been destroyed by small trogloditic 
quadrupeds of the order Rodentic. Although this plain had received copious showers of rain 
a few days previous to our visit, singularly enough no life was given to the naked and barren 
flat. A change, and not to its advantage, is here perceptible in the physiographical features of 
the country, and becomés quite decided in the next mountain range, which is unlike all the 
sierras eastward, and which presents an isolated group rising out of the diluvial main. 
_ Notwithstanding its lesser extension, the Sierra de la Union presents no peculiarity in its 
petrographic character—being a compound of igneous and metamorphic rocks. The lat- 
ter constitutes the greater portion. On the east slope feldspathic granite in a disintegrating 
and somewhat metamorphic state occurs; on the west is' a quaternary granite, similar to that 
mentioned as occurring on the Sierrita del Granizo. The backbone’or central mass is formed 


~ of igneous amygdaloid and porphyritic rocks, here and there overlaid and concealed by crystalline 


strata. 
Thus far there has been but little room for the diluvial deposits, so broken up is this region 
by the continuous succession of mountain ranges; but westward, great basins of quaternary and 


alluvial deposits form the main in which the sterile mountains lie imbedded and completely 


isolated by this vast sea of drift. Of the sierras ranging eastward, parts of them are so entirely 
submerged as to appear detached and isolated mountains, their connexion being traceable only 
by their general bearing. The country passed over may be viewed as a narrow strait, traversed 
by long mountain reefs, and that, in part, as a coast of shoal water dotted with rocky islands. 
The influence of the climate of the Gulf coast, as far as the Sierra de la Union, is quite apparent; 
on its west slope two leguminous trees, the Palo verde and Arbol de hierro of the Mexicans, 
Cercidium floridanum and Olneya Tezota, three large Cerei, two gigantic Echinocacti, and other 
desert forms, now appear in prevailing numbers. ce: 
The line, after crossing a desert of about seventeen miles, strikes a comparatively low and 
narrow sierra, composed chiefly of porphyry and amygdaloid rock. This sierra presents two 
vertical peaks, rising up like a pair of horns, which constitute natural monuments for the line 
as it falls between them. It is a northerly continuation of the Cordillera Cobota, so called by 
the Papago Indians, who have several fixed settlements here. There is a cajion in this sierra, 
near the line by which the west side is easily gained, and in which are seen masses of crystalline 


rock ; igneous strata, however, prevail. ‘Fhe name ‘“‘ Lindero’’ (boundary or landmark) was 


given to this sierra, because of the line falling between the two conspicuous peaks before 


mentioned. 
The sierras Arteza and Soiii lie, respectively, southeast and northwest; the former in the 


United States, the latter in Mexico, both well known and famous among the natives as being 
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remarkably auriferous; especially Sofi, once a mining settlement of the Mexicans. It was 
abandoned at the time of the California gold fever. The latter subsiding, the old settlers, dis- 
appointed on the Pacific coast, are now returning again. The Papagos claim this region, and, 
from the time they first learned to appreciate the value of gold to the present day, have con- 
tinued to prospect successfully. 

A desert of sixteen or eighteen miles in extent separates the Sierra de los Linderos from that 
of la Nariz. Though these sierras are nearly related in petrographic character, there exists 
one striking difference. The former is, at least where it was crossed, a true volcanic dyke, 
bordered in some places by upheavals of crystalline strata; its crest of eruptive rocks seems to 
have been forced through a mass similar to itself. The latter, though consisting also of trachyte 
and trapitic masses, appears only a simple upheaval; its crest, comparatively smooth, is the 


upturned edge of a bed of igneous masses, dipping northeast; its strike faces the west, at an 


angle of 60 to 70 degrees. The surface (8) of the east slope is covered with a thick layer of loose 
boulders, of a black or dark-brown vesicular trap. On'the strike, stratification (4) is visible, even 
at a considerable distance, the layers varying in thickness from five to twenty-five feet. 


¢ 


VERTICAL SECTION OF THE SIKZRA DE LA NARIZ. 


This sierra ranges in a slightly curved line from southeast to northwest, and joins about eight 
miles north of the line the Sierra del Ajo, of which it is, in fact, only a spur. A little to the north 
of where the line strikes, quite a depression occurs, the range here not being more than fifty 
feet above the drift. 

A valley of about fifteen miles wide separates the Sierra de la Nariz from the Sierra de la 
Laguna on the north. Its petrographic character seems to be similar to the de la Nariz, having 
the same strike, dip, and stratification. Trap mounds accompany both sierras, cropping out 
along their bases to a height of thirty or forty feet above the level of the valley. There are 
no springs to be found about any of these mountains; holes of water or ponds, (charcos and 
lagunas of the Mexicans,) formed in beds of clay, are the only dependence for water, and are 
not to be relied on during the whole seaSon. The surveying parties being unexpectedly fortunate 
in finding an abundance of water here, the sierra was called La Laguna (de la Esperanza ;) 
it seems but an eastern branch of the Sierra del Ajo. 

Northwest from the Sierra de la Nariz this latter sierra, a bold and high mountain range, 
is visible. As we have been told, it takes its name, (del Ajo,) garlic, from its structure, 
appearing as the consolidation of various branches forming a cordillera. Although composed 
most probably of volcanic rocks, similar to that of ranges just referred to, it is quite different 
in its other features. As seen from the southwest, a huge central block of metamorphic, 
or, more probably, igneous rock constitutes the strike side. This block, exhibiting traces 
of horizontal stratification, is divided into two almost equal parts by a protruding mass of rocks, 
which, though lithologically almost the same, show a vertical columnar structure instead of a 
horizontal stratification. On the sides and about the base numerous isolated and voleanic peak 


af ee ee ee oa ae? ee al 
Pp ? ; a ; ~ “add ’ 7 
Ps . 


SIERRA DEL AJO. 73 


tower up, but they all, undoubtedly, have the same origin, The main body of this sierra, 
ens the bulbous. head of garlic, has been dignified with the name of that plant.. This 
yaaiher hyperbolic comparison appears somewhat justified, as it refers also to the endogenous 


SOUTH SIDE OF THE SIERRA DEL AJO, AND PART OF CIENAGA DE SONOYTA. 


rowth of both the sierra and the garlic. It forms a subdivide, but the separated waters sith 
re they are lost in the waste of sand along the Gulf coast. 

_ A wide valley spreads out from the west foot of the Sierra del Ajo; being hemmed in on all - 
es by mountains, and having only one (and that somewhat obstructed) outlet, this is desig- 
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nated, in Spanish, asaciénaga. As the sierra heretofore referred to strikes the eye with a dark- 
brown or even black aspect, on the other hand the sierras southwest, composed of metamorphic 
crystalline rock, (feldspar prevailing,) meet the view in a robe of glaring white, dazzling under 
the rays of a Sonorian sun. It is common to the traveller to distinguish these two classes of 
mountains as the black and white, so opposite is their general appearance. At the western foot 
of the Sierra JucHibabi, which bounds the valley on the south and near the old Mission of 
Sonoyta Chloritic slates and greenstone appear—these are, however, but local. A branch 
ranging north shows throughout the same light-colored feldspathic crystalline rock. ‘The ridge 
east of the ciénaga is but a slight swell of the diluvial plains, and affords an open and travelled 
pass to Presidio de Altar. 

Besides numerous deep charcos and even small lagoons in its lower part, this ciénaga is 
blessed with a small stream fed in its outset by a number of small springs. These springs 
afford a constant flow of water, which proves their deeply-seated source. The water is clear, of 
a bluish hue, but warm and slightly brackish. Notwithstanding this permanent supply, the 
little river of Sonoyta continues but about a mile as a running stream. There was a mission 
founded here, but it has long since shared the fate of all similar establishments of this desolate 
and remote region. The inhabitants now consist mainly of Papagos, who have a few miserable 
huts, and irrigate a small patch of ground. 

The Sierra del Ajo, rising up at the northeastern corner of Ciénaga de Sonoyta, is remarkable 
for establishing, by a natural monument, a true boundary between the coast and the interior. 
In its northwestern continuation auriferous and argentiferous copper ores abound. The gold 
and silver product in this location is said to be sufficient to defray all expenses of mining and 
assaying, leaving the copper a net gain, These mines have been long known to the Papagos 
and Mexicans, but were not worked for want of capital and security against the Apaches. Some 
Californians, under the name of ‘‘ Arizona Company,’’ have now ‘‘ prospected’”’ the country 
between Sonoyta and the Gila. They commenced to build roads, make water-tanks, introduce 
labor, and, notwithstanding these initiatory expenditures, anticipate a prosperous business. 

Following the bed of the Sonoyta river, a narrow but smooth pass leads to another ciénaga, 
which, having but little water, assumes the general aspect of the desert. The course of the 
Sonoyta river is traceable through it, but the water, except in two or three places, does not 
come to the surface, and it is necessary to dig for it everywhere during the dry season. TFelds- 
pathic crystalline mountains border also the ciénaga except on the west, where the river finds 
an outlet for the flood of water that may sometimes rush down its usually dry course. 

The sierra partakes very decidedly, in its physiographical character, the features of the Great 
Colorado desert. It is a Papago name, and signifies little mountain gap or pass. Upon some 
rising ground in the west end of the last-mentioned ciénaga there is a settlement, or, more 
properly, cattle rancho, the inhabitants of which are favored with spring water flowing out in 
abundance from a dozen little springs. These springs come out in a line from a considerable 
bank, which seems to have been formed by sediment, perhaps carbonate of lime, which they 
themselves have precipitated, The water resembles, both in appearance and mode of issue, that 
of Sonoyta, and there would be in all probability no error committed in assigning their thermal 
and mineral properties to a common source, West of Quitobaquita the line passes over a broad 
ridge dipping east and west before reaching the Cerros de la Salada. 


SONOYTA—SIERRAS PINACATE—TULE. A 15 


This group, like all the adjoining mountains, consists of crystalline feldspathic rock, The 


present structure of the Salada hills indicates a general geognostical disturbance of the relative 


position they must have once sustained. They vary in relative height, and the rocky parts 
are often covered with debris. The relative position as well as the direction of the sierras 
between this place and Sonoyta show a deviation from the parallelism so characteristic of north- 
western Sonora. 

The water of the Rio Sonoyta appears above ground for the last time near Quitobaquita, On 
the southeast side of the Cerros de la Salado fresh palatable water can be got in its bed by 
digging to a depth of about three feet. Just below, it becomes so salt that even famishing 
mules will not touch it, This salt water has given its name to the adjoining mountains, From 
this point southward the country is open, presenting to the view a bold and isolated mountain 


group at some distance, known as Sierra Pinacate, Its name, signifying beetle, does not seem 


to have reference to any peculiarity in appearance or formation. In consequence of the entire 
absence of water, the Sierra Pinacate is almost inaccessible ; it is, however, celebrated throughout 
Sonora for wonderful and inexhaustible layers of rock-salt, which is said to be stored up in 
immense masses, arranged in diversified strata and of a variety of colors. This Pinacate, in 
all probability, bears a close geological relationship to the Cerros de la Salada. 

West of the Salada hills a wide, waterless desert stretches out, studded with numberless 
isolated little peaks and a variety of mounds, composed of the crystalline feldspathic rock or 
igneous masses—the latter is either trapitic, amygdaloid, or porphyritic. Southward, this 


desert is bounded by low ridges or, rather, gradual risings of the diluvial main ; north and west 
by bold volcanic sierras, A rugged cordillera, known as the Sierra Tule, limits this desert on 
the west, and breaks off what would be otherwise an uninterrupted continuation of the great 


Colorado waste. - 

There are playas near the centre of this desert plain, and sometimes just after a rain charcos 
of drinkable water. ‘Towards the Sierra del Tule, there is an ascent over an immense bed of 
dark versicular trap, from which rise small black and white hills or mounds. These gradually 


_ imerease in size and number in the vicinity of the mountains, and assume an elongated shape, 


with the usual bearing S.E. and N.W. Finally they unite with the latter, and form spurs of 


the main mountain mass.—(See outline sketch No, 58, of azimuth line.) 


The black and white rocks which constitute this mountain appear in one place closely packed 
or pressed together ; in another they shoot up as separate branches. The dip and strike with 
the stratification and cleavage are contorted, and in most places entirely obscured ; at another 


PLUTO-VOLOANIO PHAKS STUDDING THB MAL-PAIS HAST OF THR SIORRA TULH, 


_ place again they are traceable even at a distance of a mile. This is a mountain block—the 
' upheaved corner of a bed of feldspathic syenite or granite changed into granitic lava or regular 
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trachyte, containing numerous large crystals of glassy feldspar. The singular aspect of this 
mountain is produced by the protusion of crystalline rocks through a bed of black vesicular trap. 
The morphological features of these walls of rock bear a resemblance to the ice formations of 


the Polar seas. Similar causes have effected similar results; there, we have the consolidation 
of aqueous masses ; here, the crystallization of pluto-volcanic rock, Similar in outline, there 
are, on the one ‘hand, ice-fields, hummocks, packs, and icebergs; on the other, vast beds of 
trachytic lava, contorted peaks of porphyritic or amygdaloid rocks, upheaved edges of immense 
beds of metamorphic masses forced upon each other—broken, crushed, and shattered—and 
formed over again. 

The whole of both the icy and rocky world, each one floating half submerged upon an ocean— 


the one upon the salt waters, and the other upon the residue of a quaternary sea. The moving - 


medium is also somewhat analogous to the masses acted upon. There are the oscillatory move- 
ments of the sea with one, and the folding of the earth’s crust with the other. 

That metal is to be looked for in mountains like that of Sierra del Tule is doubtful. 
A piece of copper ore, however, was picked up by one of the party off one of the highest— 
almost inaccessible—peaks. Our duties were such as would not permit of an examination for 
ores of any kind; yet had their been any indications of their occurrence—such as oxides and 
sulphates of copper or lazur and malachite—they would certainly have attracted our attention. 


(For analysis of piece discovered, see page 25.) This, consisting like the last-mentioned _ 


sierra of several ranges, would be more properly called cordillera. 

The petrographic features of these sierras are similar, and there is not much doubt but that 
they originated from a common upheaving focus. This sierra is the last of the ranges traversing 
the State of Sonora. Westward from its crest a few rocky peaks only are visible, rising out of 
the diluvial main like out-posted reefs along a seacoast, and are in all probability the tops of 
submerged sierras. The tinajas altas, or water-holes, in the volcanic crevices of this mountain 
are famous; they are the principal places in the surrounding country where the traveller 
between the Colorado and the springs of Sonoyta may expect to find water. 

After leaving this sierra, the Colorado desert proper is entered upon, stretching in an unbroken 
sheet of drifting sand to the foot of the California Cordilleras, a distance of about 130 miles. 
The distance in a direct line from the Tinajas to the Colorado is about 45 miles; about midway, 
there is a slight swell of the sand traversing the desert, and which may be considered an under- 
ground sierra. : 

Reviewing the mountain ranges passed over, we find that they invariably dip to the east, 
with their strike facing west; each sierra and cordillera may, therefore, be considered as one 
page in the great book of creation. Few of them have been fully opened so as to permit a 
satisfactory reading of their pages; whilst their greater number still remain closed, with just 
one edge turned up. Our belief is, that when the time for further revelations come, the axis 
of disturbance will develop itself in the eastern base of the California Cordilleras, and these 
mysterious sheets will be turned from west to east. 

The sierras Santa Oruz, Pajarito, and Santa Barbara, have disclosed a part of their geological 
history, while others, especially those on the confines of the desert, have hardly commenced to 
do so. ) 

Earthquakes are not uncommon in the basin of the California Gulf. There are two solfataras 
now known at the eastern foot of the south California Cordilleras, both still in activity ; and 


. 


_ SUMMARY. TT 


lower Colorado is constantly changing not only its bed but also its numerous bends. Below 
mouth of the Gila there is but one place where the river remains unchanged, which is so 
kable a fact that the navigators of this river named it the ‘Permanent Bend,” 

sidering such facts, we cannot doubt that the regions here spoken of have not yet passed. 
h all the phases of their destiny. We do not, however, believe any general and violent 
ophe indispensable for further geological developments. A long continuance and perhaps 
eptible rising of the-country, a simple increase of elevation, and especially an enlarge- 
t of the angle of grade by which the horizontalism of the quaternary main would be dis- 
ed, should it become subjected to these forces, would aid the torrents of the mountains and the 
of serial currents to clear the surface of the country from its desert burden, 
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CHAPTER V. 


PHYSICAL AND GEOLOGICAL DESCRIPTION OF THE COUNTRY FROM THE 
INITIAL POINT ON THE PACIFIC TO THE JUNCTION OF THE GILA AND 
COLORADO. 

The data on which these results are based are derived from personal observation and col- 
lections continuously made during my stay in that region from July, 1849, to March, 1851. 
This period was variously occupied in different sections of this region, including an interrupted 
residence in the vicinity of San Diego ; an expedition of three months’ continuance to the mouth 
of the Gila River; a land journey up the Pacific coast as far as Monterey; a residence during 
the fall and winter months of 1850-’51-at the Mission of San Luis Rey ; together with various 
minor excursions to the mountains east, north and south of San Diego. 

The region of country thus covered by my observations includes portions of territory lying 
between 32° and 36° N, latitude and 114°-121° W. longitude. The district, however, to which 
my attention was mostly confined.is indicated on the accompanying geological map, and popu- 
larly known under the title of Southern California. 

The separate heads under which I propose to embrace the general information pertaining to 
the subjects assigned me are— ; 

I.—The general physical features of country. 
Il.—G@eology and mineral productions. 
JII.— Botany. 
IV.— Agricultural capacities. 


I1—THE GENERAL PHYSICAL FEATURES OF COUNTRY. 


The most marked external feature which serves to give character to the region under exami- 
nation is seen in the occurrence of a mountain range parallel and in close proximity to the . 
ocean, presenting in its various elevations and the differences which characterize its two slopes 
(eastern and western) a great diversity of scenery within a small compass of territory. The 
range itself, in its geographic relations, must be regarded only as an inferior link in the great 
mountain chain extending along the entire northwest coast to the extremity of the California 
peninsula. To the part at present under consideration the local but not very precise term of 
the Cordilleras of California has been applied. 

Directing our attention to this portion of the mountain range, considered as a whole, it will 
be remarked that, while the general direction of the range is parallel to the coast, this feature 
is worked out in detail so variously that it would be difficult, from a single point of view, to 
decide on the true direction from noting the supposed axis of greatest elevation. This is, per- 
haps, owing to a peculiar feature of the range, which, instead of consisting of continuous ridges — 
or sierras, as they are termed, are made up of an irregular series of rounded or ridge-formed 
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peaks, sloping gradually towards each longitudinal extreme, with their more or less tapering 
spurs interlocking with those of adjoining ridges, but scarcely ever in a continuous line, 

This view of the range will serve as a useful key to explain many of its peculiarities. Thus, 
as one fact in connexion with the general features of scenery, it will be noticed, that though the 
bareness of eet would seem to favor extensive views, they are seldom, even from the 
higher points, of that commanding character such as may serve to give a true idea of the 
elevation attained, or to strike the mind with those ideas of grandeur elsewhere connected with 
wide-spread mountain scenery. The horizon is, in fact, shut in, and the view confined to a 
limited sphere, by the varied direction of these mountain spurs. Roads and passes are also 
readily found, and routes can be modified with comparative ease by selecting the interlocking 


‘Spaces to pass from one range to another, or by crossing spurs at their lower depressions, 


Another fact connected with this character of the range is a marked tendency in the main 
valleys to assume a basin shape, apparently encircled by mountains, and fringed on all sides by 


branch valleys, affording a choice of travelling routes in every direction. We also frequently 
_ meet with upland plains of a similar character, where the more extended view takes in distant 


mountains, in which, though a more determined general direction of the range is apparent, 
the approach to a basin feature is not lost. 

Connected with the same general cause, streams find their way by very devious courses, and 
on the western slope, particularly, are seldom followed in any direct line of travel. 

In reference to the two slopes of this mountain range, an important point connected with their 
distinct external features is to be noted in the fact that the axis of greatest elevation, or the 
true divide, is much nearer to the eastern than the western base. Thus, supposing the moun- 
tains to have an average width of 60 miles, the centre of this line would invariably fall far on 
the western slope, the real water-shed being pretty constantly marked within ten miles of the 
eastern base, thus leaving a proportional difference between the length of the two slopes of five 
to one at least ; hence, as a natural consequence, the eastern slope is more abrupt and precipitous, 
the western more gradual and circuitous ; the streams of the former dash down a limited descent, 
and are soon lost in the absorbent debris at the base; the streams of the latter, flowing more 
leisurely, and drawing as tribute in their winding course a more abundant supply, frequently 
embody sufficient force to reach the ocean. 

Confining the attention more closely to the Pacific or western slope, we are led to observe in 
its wider dimensions that it is made up of quite a number of parallel minor ranges, comprised 
in the general series, forming intervening depressions, and marked off by spurs, in the above- 
mentioned basin-shaped valleys; towards the summits these valleys are more contracted in 
breadth, and attain wider dimensions as you approach the coast. At the higher elevations, the 
mountain sides are usually bare and rocky, but the immediate summit assumes a more verdant 
character, being clothed more or less with pine and Alpine oaks. The ranges adjoining the 
coast are smooth in outline, slope up gradually into vertebrated ridges, and are covered with a 
dense, brownish shrubbery, giving a singular, smooth aspect to their distant outline. Moisture 


. is more abundant and the\streams more copious towards the higher elevations, while the wider 


coast valleys, unfed by perennial streams, are, during the greater part of the year, destitute of 
Tunning water, the issue from occasional springs becoming speedily evaporated in the dry 
atmosphere. 
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These different ridges vary somewhat in geological structure, and, as we shall have occasion ~ 
to notice hereafter, serve to give an additional variety to the mountain scenery. However . 


viewed, nakedness is the prevailing character, the exceptions being few and far between. 

The summit ridge, attaining a variable height above the sea of 3,000 to 5,000 feet, presents 
in its wintry covering of snow, and its richer verdancy of summer growth, some of the finer 
features of California scenery. Without possessing a marked Alpine character, it approaches it 
in a sparse growth of pines, and other conifers ; while the frequent fogs bathing its sides favor 


the growth of lichens and mosses almost unknown in the lower regions, except in a few evan-~ 


escent forms during the rainy season. 

The view to the west takes in the bold outline of treeless ranges stretching in a dim line 
seaward. Looking towards the east, the less obstructed view traces the line of diminished 
vegetation, plainly and somewhat abruptly marked, in going downward on the steep slope. 
Irregular mountain peaks, and ranges of a dull, ashy color stand out in view in close proximity, 
and below all stretches the brown plains of the desert, extending to the hazy marked line of the 
Colorado river. 

Descending from the summit westward, you pass down luxuriantly grassed valleys, edged 
with scattering pine and oak groves, and watered by cold, perennial streams, until an abrupt 
descent to a lower level brings you again into wider basin-shaped valleys, bounded on all sides 
by rocky ridges. The streams spread out into low grassy or sedgy marshes, and the pine growth 
gives place to the lowland oak, with its peculiar undergrowth. Continuing thus by a series of 
gentle swells and abrupt descents, you pass almost insensibly the different ranges, till the 
smooth, brown outline of the coast range indicates your proximity to the sea. 

In the summer season you wind down broad valleys, marked by the dry, pebbly beds of winter 
streams; herbage is dry and wiry, and water confined to a few willow-shaded marshes or 
isolated springs. Opening on the sea, you traverse dry moorland hills, dropping down to the 
sea-level in the bed of some wide, sandy valley, which, with its sides bounded. by precipitous 
walls of coarse sand and pebbles, finally spreads out into wide saline flats, cut up by tide 
estuaries, and terminates on the ocean beach. 

Proceeding from the same summit ridge in the opposite direction (eastward) from its pine 
fringed heights and rich green sward, you drop by a steep descent into pent-up valleys bounded 
by ashy-colored mountains. The streams which flow in the upland ravines are soon lost in 
their thirsty beds. The valleys near their exit from the mountains slope in a regular plane, 


covered by wide and dry beds of streams. Occasionally the passage of an irregular mountain 


chain is marked by a rude defile, cutting through mica slate, or highly micaceous granite. 
Thus winding with occasional passages over ridges of the same character, flanked with rough 
pebbles, the desert opens before you, its table-land being generally gained by a steep ascent 
from the deep bed of some dried up stream, along the course of which the geological tertiary 
formation is strongly marked in thick layers of marl or sand, surmounted by a varying bed of 
rounded pebbles. ' 

Over the desert waste, furrowed occasionally by the dry sandy beds. of rain streams, you pass 
insensibly down till the lake formation of ‘‘New River’’ comes into view. Here the soil 
acquires a sedimentary character ; fresh-water shells are scattered here and there, The imme- 
diate lake edges aud lower depressions are bordered by a growth of mezquite, while, in its 
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proper season, large patches of annual grama grass relieves the desert of its barren aspect, and 
transfers the mind to scenes of neatly trimmed pleasure grounds set off with verdant shrubbery. 

The next stretch mounts again to the pebbly strewn table-land of the desert, from which 
you descend further by the steep sandy bluff which bounds the bottom land.of the Colorado 
river. . 


STREAMS’ AND WATER-COURSES. 


A consideration of the character of the various streams and water-courses in this region 
belongs properly to the view of its external features, and derives especial interest from the 
intimate relations they sustain to climate and agricultural resources. On the western slope the 
various streams, each draining a very limited area, are remarkable more for their number than 
their magnitude. Having their main sources near the mountain summit, they pursue their 
tortuous course towards the sea, following all the irregularities interspersed by the separate 
mountain ranges and their projecting spurs. By these devious courses the descent is finally 
accomplished without occasioning falls or cascades, which are so: commonly associated with 
mountain streams elsewhere, 

Their volume being necessarily dependent on the supply from local rains, they generally 
attain their greatest bulk towards the close of the rainy season, when the melting snows at their 
sources combine with frequent showers below to swell their volume. As the dry season ad- 
vances they gradually contract their dimensions, till in the month of July most of the streams 
near their mouth become absorbed in their porous sandy beds. The exception to this general 
fact is seen only in those streams which, having their sources in the higher mountain ridges, 
receive a sufficiently constant supply to exceed the amount lost by evaporation. 

The drying up of the stream beds is a gradual process, necessarily modified by the compara- 
tive dryness of the atmosphere, as also by the relative absorbent or retentive character of their 
beds. ’ 

_ The point at which water ceases to flow is quite variable ; its more usual upward limit being 
marked at or near the passage of the stream from the first rocky ranges into the Tertiary 
formation. The point, however, as before stated, is by no means a fixed one; thus, during the 
night it extends further downwards than in the daytime; in cloudy weather, for the same 
reason, its course is more prolonged than under aclear sky. In the stream beds themselves, 
however dry, water is generally found a short distance below the surface. 

The descent of these streams in the rainy season may be either a gradual process in the pro- 
gressive saturation of their sandy beds, or the saturation being accomplished by previous 
showers, the irruption may be sudden. A fine example of this sudden appearance was observed 
in the San Diego river, in December, 1849; when, after a rainy night, by which its sandy bed 
was completely saturated, the upper stream suddenly appeared in the form of a foaming body 
of water, moving onward at the rate of a fast walk, carling round the river bends, absorbing 
the pools, and soon filling its shallow bed with a brimming swift current. 

An instance of the more gradual descent was seen on the following season, December, 1850, 
when, from the abseuce of local rain, its downward progress was slow and interrupted. 

The facts connected with this supply of running water seems to deserve particular attention 
in this region, where its presence or absence is synonomous with barrenness or fertility. 
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The streams of southern California are, in truth, the life-blood of its agriculture, and the 
means to be adopted to extend this supply can only be efficiently based on a clear understanding 
of all their separate relations, both as to atmospheric conditions and geological structure. In 
many of the old mission establishments extensive lines of masonry were constructed, by means 
of which the streams were tapped a short distance above their place of sinking, and a vigorous 
irrigating supply conveyed to the lower portions of the valley, thus rendering productive lands 
otherwise useless for all the common purposes of cultivation. 

It is therefore in the true character of these streams—with reference to their sources, their 
beds, the elevation and geological structure of their banks and bottoms—that we are to look 
for the fairest general idea of the agricultural capacities of this region. 

But it must-further be remarked that it is not to these mountain sources alone that we must 
look for the needful supply of water; occasional springs in the lowest portions of valleys fre- 
quently furnish a constant flow sufficient to meet the demands of cultivation over a limited area. 

Thus, the extensive mission of San Luis Rey, proverbial for its vertility, depended almost 
entirely upon such sources of supply. Similar examples in other parts, though rare, may 
furnish useful indication, in directing the location of artificial means of supply, by the con- 
struction of Artesian wells. 

Referring to the character of the streams on the eastern’ mountain slope, we have before 
noticed their abruptness, also the rapid diminution of volume which they undergo in their steep 
descent. The excessive dryness of the atmosphere, and the more absorbent character of the 
strata through which they pass, serves to exaggerate all their peculiarities, as compared with 
the opposite slope. The streams, equally as vigorous at their sources as those of the other slope, 
are quickly absorbed in their course, and none at any time acquire sufficient volume to be 
entitled to the name of river affluents. Thus, though the existence of wide and deeply cut 
stream beds show the occasional agency of powerful streams, derived from the rapidly embodied 
force of copious rains, yet their rare occurrence and short continuance only serve, in the main, 
to give an exaggerated feature of barrenness and desolation to a region where, during the 
greater part of the year, scanty supplies of water are only attainable from stinted and unwhole- 
some springs. ; ; 

The point at which water ceases to flow is extremely variable, and exhibits a singular inter- 
mittent character: thus, in the morning you may cross over quite a large brook, and at the 
same place, by noon, find it entirely dried up, to show itself again when the diminished 
evaporation, at night, allows the ground, instead of the atmosphere, to receive its aqueous 
tribute. Often you meet with streams, near the lower mountain slope, present at one point of 
their course and absent at another, thus constantly varying, according to'the relative absorbent 
or retentive character of their beds. 

On the desert plains, the stream courses are marked by wide beds, with more or less abrupt 
banks, cutting through strata of sand, marl, or coarse gravel. Near the mountain base they 
exhibit steeply inclined plains, strewn with a variety of rounded and angular pebbles. 

In the re-entering angles, formed by the irregular projection of mountain spurs, these plains 
often attain an elevation of nearly one-half the mountain height, and are taken advantage of in 
the selection of passes. 

But the point of all others which has attracted most attention, in reference to the distribution 
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of water on this desert plain, is to be noted in that singular feature, to which the name of 


New River’’ has been applied by the Californian emigrants. 


The idea naturally conveyed by this name is that of a running stream, arising in the desert 
and flowing towards the Colorado river, but its true character is quite the reverse; the current 
itself, which is by no means constant and at all times irregular, is in the opposite direction, or 
from the Colorado, while its bed, instead of exhibiting the features of a regularly washed stream 
bank, shows only a chain of lagoons or marshes irregularly connected, and often spreading over 
extensive tracts, or at other times contracted within narrow beds. Its novelty, moreover, is 
sufficiently disproved by the presence of heavy mezquite growth, and other plants and shrubbery 
usually associated with the presence of water in this region. Indeed, all the singular features 
in the case are now sufficiently accounted for, in the ascertained fact (first suggested by Major 
Emory from barometric observations) of the existence of a natural depression, at this point, 
below the level of the Colorado river at high water. The connexion between the overflow of the 
one and the appearance of the other has been frequently observed, though the exact course of 
this connexion has not-yet been traced out. Still, all the facts in the case derive their full 
explanation by referring it to this peculiarity of the Colorado river, which, seeking an outlet 
for its swollen waters, spreads them in fertilizing deposits to such a great distance from its 
usual bed. ; 


LAKES AND LAGOONS. 


Mountain lakes are of very rare occurrence in any part of the region under examination. 
The only body of water that I am acquainted with really deserving the name of a lake, is found 
on the western slope of the mountains, near the parallel of 33° 30’ north latitude, and some 
twenty-five miles distant from the ocean. It is about five miles long, by from two to four in 
breadth. It has no outlet, and its waters are consequently brackish. It is also apparently 
shallow, and exhibits along its banks marks of recent and continuous recession, plainly indi- 
cating a gradual exsiccating process. What adds to the interest of this latter fact, is the ~ 


explanation it seems to offer of the original condition of some of the more fertile basin valleys, 


which exhibit all the characters of a lacustrine origin, to which they now owe, in a great 


measure, their fertility. A fine example of this may be noticed in the rich and extensive valley 


known as the San Bernardino. It is seen encircled by high mountains on all sides, and seems 
to have derived its subsequent drainage by the Santa Anna river, which is now observed passing 
through an elevated range of tertiary mountaigs towards the ocean. 

On the desert plain of the eastern side of the mountains, report speaks of one or more 
extensive salt lakes, but no opportunity was afforded for a personal examination of their true 
character or extent. The fresh water lakes and lagoons belong to the ‘‘New River’’ formation, 


which has been sufficiently noticed above. 


Il.—GEOLOGY AND MINERAL PRODUCTIONS. 


Directing the attention more especially to the geological structure of this region, we have to 
consider the same mountain range, in its line of greatest elevation, constituting a central axis 
from which we may trace on each side the diversities that characterize its extended flanks, 

By reference to the accompanying geological map and sections, three main facts wil] particu- 
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larly claim our attention, and*serve at the same time as the most natural division by which to 
unfold the entire subject. 

Ist. The great preponderance of edydiuriadh metamorphic granite pertaining to the older 
paleozoic series of rocks. ree 

2d. The entire absence of any member of the lower paleozoic, or secondary ates in their 
regular stratified character. 

3d. The existence of extensive Tertiary deposits, apkeiee: a more or less extended flank, on 
each side of the m untain range. 

Ist. In reference to the preponderating granite formation, as exhibited in the central axis, 
and main development of the mountain range, we shall notice a considerable diversity of form 
and structure, but all evidently pertaining to the same general formation of metamorphic rocks 
in their different exposures. Illustrative specimens are characterized. by Professor Hall in the 
accompanying list, to which reference may be had for special characters., 

The central axis is represented by a somewhat variable mottled granite, composed of various 
proportions of quartz, feldspar, mica, and hornblende, frequently containing imbedded crystals 
of tourmaline. The exposed mass varies greatly in the degree of aggregation of its component 
materials, assuming in some places a close sienitic texture, while in others a larger proportion 
of feldspar. renders it more readily decomposable by disintegrating causes—its exposed hid 
easily crumbling into a coarse, granitic sand. 

At other points the preponderance of mica, confusedly mixed in large scales, serves to give a 
very irregular form to the external rock -exposures. 

Belonging also to the same series, we find, particularly on the eastern side of the range, mica 
ard talcose slates associated with quartz veins. 

The irregular rocky range immediately adjoining the coast, and also probably composing the 
numerous rocky islands extending at variable distances seaward along the same line from north- 
west to southeast, present a distinct form of eruptive rock, described by Professor Hall as 
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“ greenstone, with soft chloritic spots, or blotches,’’ and ‘‘ porphyry, or porphyritic greenstone,”’ 
This character of rock forms the first extensive range of mountains east of San Diego Bay, and 
attains an elevation in some of the higher peaks of 2,500 feet above the sea. 

Further to the north, in the vicinity of San Luis Rey, several isolated peaks exhibit a 
basaltic structure, weathering into peaked domes, with abrupt columnar faces. Professor Hall 
considers all the rocks of this series as of quite recent origin, compared with the central granite 
series above mentioned. As sustaining this view, we observe further north, in continuation of 
this range, near Santa Barbara, evidences of disturbed Tertiary rocks associated with similar or 
more recent igneous exposures. 

The isolated mountain peaks and ranges adjoining the Colorado River exhibit a sienitic 
texture, which, by exposure to the dry atmosphere, acquires.a deep brown, polished face, giving 
a peculiar and forbidding aspect to the bare mountain scenery, 

_ These sienitic rocks are frequently associated with gneiss, exhibiting a very distinct stratified 
character, occupying a position external to the adjacent igneous rocks, 

The immediate junction of the Gila and Colorado Rivers is marked by a singular geological 
formation. It is composed of an irregular series of rounded knolls, attaining a height of thirty 
to eighty feet above the river level. 


a 


SOUTHERN CALIFORNIA. 85 


_ The summit and sides of these knolls are strewn over with the erratic fragments which pertain 
to the continuous desert formation, and which conceal the central nucleus, except in the deep 
cleft made by the passage of the Colorado just below its junction with the Gila. At this point 
we see the central nucleus forming an irregular breccia, composed of variously sized blocks, 
frequently massive. The rock is a form of greenstone, streaked with epidote, The cementing 
material is apparently derived from the natura] decomposition of the contained rock. On the 
western side, near the level of low water, there is an underneath exposure of a dark-colored 
mass, composed of epidote, with talo—the latter being occasionally granular. This material is 
‘seen shooting upward into the superincumbent breccia in the form of veins, and would seem to 
hold some close relation with the disturbing cause below. 

- The external features of this singular formation we have endeavored to represent in sectional 
-sketches.—(See part'1, pages 128, 129.) 

The Tertiary formation —The Tertiary formation which flanks the mountain range on the 
west extends to the Pacific coast, forming a belt of variable extent and thickness, and composed 
of various stratified deposits. : 

The strata adjoining the sea occasionally presents abrupt ocean bluffs, washed by the waves 
at high tide; through the same formation the various streams cut their way, forming deeply 
trenched valleys. The strata thus exposed in the sides of valleys exhibit a slight dip toward 
the sea, and are seen to be composed of alternate beds of coarse sand, clay, or marl, with occa- 
sional beds of interstratified pebbles, all smoothly rounded, and variable in size. 
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A. Coarse, feruginous sand, with occasional interstratified pebbles, weathering very irregularly into fantastic shapes, 
forming miniature peaks and ridges. 

B. Coarse, white sand, in even, horizontal strata. 
_ ©: Drab-colored sandstone. 

D. Fine-grained sand, varying in color from buff to light-gray, containing thin seams of sulphuret of iron. 

E. Tough clay, containing an irregular seam of lignite, with smaller portions of mineralized bitumen. 

In the vicinity of San Diego, and plainly exposed in the steep bluffs which bound the lower 
part of the river valley at this place, is observed a distinct fossiliferous layer, having a thickness 
of about thirty feet. Its lower members, resting on micaceous sand or clay, are not more than 
twenty feet above the present sea level. 

The contained fossils are made up mainly of silicified casts of marine shells, imbedded in a 
calcareous medium of more or less close texture, The individual forms of fossil species are 
quite numerous, though the number of distinct species is not great; the most abundant and 

widely spread is a species of Turritella.—(See Plate No. XIX, fig. 8.) 
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This formation is distinctly traceable at-various points up the coast, and in the neighborhood 
of Santa Barbara is seen to form mountain masses. Wherever noticed, it is overlaid by various 
sandy layers, forming an upper capping of very variable thickness. 

The irregular layer of interstratified pebbles, so frequently seen in hill-sides, seems hese 
capable of being referred to any distinct place in the general Tertiary series. Their most 
abundant. occurrerice, however, near the mouths of valleys opening on the sea, sufficiently indi- 
cate that they are derived from the combined agency of river transportation and tide-washing— 
having attained their present position by subsequent land elevations. 

The junction of this Tertiary formation with the adjoining granite or igneous rocks is seen ‘in 
a general thinning out of the former, which, at last, barely mantling the epee rocks, is 
blended with the result of present decomposing agencies. 

Natural terraces and table summits.—Another interesting geological feature, observable in the 
post Tertiary strata adjoining the coast, is the existence of natural terraces and table summits, 
of various elevations, and their evident connexion with ancient sea levels—thus indicating suc- 
cessive periods of land elevations. pars 

A series of at least three of these terraces is distinctly noticeable near the initial point of 
boundary on the Pacific. 

The highest of these is exhibited in that striking landmark appropriately named ‘‘'Table 
Mountain.’’ Visible, far out at sea, and attaining an elevation of not less than one thousand 
feet above the present sea level, it presents a distinct outline of abrupt slopes terminated by a 
regular flat table summit. As it now stands in its isolated character, and not far from the sea 
beach, it appears to be altogether unique, though, doubtless, more extended and accurate obser- 
vation of height and situation would show its connexion with some of the higher terraced 
elevations adjoining the interior mountain slopes. 

The next step in the descending series is represented in the average level of the post Tertiary 
bluffs and hills near the coast, say at a present elevation of two hundred to four hundred feet 
above the sea. The irregular character of the deposit, at various points, and the evidence of 
long-continued denuding influences, have necessarily obscured the general level; or, as we may 
suppose, the land elevation at this period was itself irregular or alternating with periods of 
depression. It may further be remarked, as substantiating this latter view, that the deposits 
here exhibited are those most abundantly characterized by the presence of transported rounded 
pebbles, irregularly distributed, as we have seen, along the course of valleys of denudation. 

The third well marked terrace formation in the descending, or more recent series, occurs in 
close proximity to the present sea beach, and is characterized by a more alluvial deposit, and also 
the first appearance of recent marine shells, strewn irregularly over its surface in comminuted 
fragments. A fine example of this formation is met with where the initial point of boundary 
on the Pacific is marked by the first monument. Attaining an elevation of forty to fifty feet 
above present tide water, it presents a steep slope seaward, and extends in quite a regular 
terrace to the adjoining broken hills, before noticed, as constituting the middle terrace for- 
mation. 

This last step in the series Be ie in its organic remains, and more alluvial character, an 
approach to the present alluvial tracts of this region. a 

Further north, where, from the western bend of the coast the Tertiary belt acquires its 
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broadest dimensions, we have apparently the formation last considered represented in those 
extensive plains which, extending inland from the sea often several leagues, give character to 
that section of country by increasing its agricultural capacity. 

The commencement of these plains on the south may be seen, by reference to the’ map, to 
correspond with the greater development of the Tertiary formation, both in extent and thick- 
ness, py 
Thus to the N.E. of San Juan Capistrano the Tertiary deposits form an elevated mountain 
range, attaining a height of two thousand feet or more above the sea. Here, also, are exhibited 
the first signs of internal disturbance in abrupt and variable inclinations of the Tertiary 
strata. pape 

As the necessary result of all these conditions we have a more abundant supply of material, 
under the natural denuding influences, for the formation of the lower terraces, or the plains, 
under consideration. 

Some of these plains, encircled by higher Tertiary hills, represent in outline beds of extensive 
sea bays, of a previous era, now, by the elevating agencies at work, converted into their more 
attractive land features. A fine example of this latter fact may be noticed on the accompanying 
map as the ‘‘Santa Anna Plain.’’ , 

Desert formation.—The corresponding Tertiary formation on the eastern side of the mountains 
must now claim our attention. And first, it will be remarked, in contrast with what we have 
noticed on the opposite Pacific slope, that the line of junction between the crystaline rock and 
the Tertiary belt is more distinctly marked. : 

The character is well exhibited where the stream courses from the mountains enter the Desert 
plains. They are there seen cutting their way through the Tertiary strata and presenting deep 
vertical sections of their stratified deposits, consisting of marls, sands, and clays, with a very 
constant accompaniment of stratified pebbles, the latter of greater or lesser thickness, and forming 
the most usual upper capping, which constitutes the table summit of the Desert plateau. 

* It is in the marl and clay deposits that gypsum makes its appearance, being frequently washed 
out along the edges of the steep bluffs in the form of shining flakes of selenite. Here, also, 
occur the first marine fossils found to characterize the formation, including species of ostrea, 

This marl formation, thinning out to the eastward, gives place to coarse sandy lavers of great 
thickness ; thence forming the exclusive substratum of the desert, and extending to the table 
bluffs, which bound the alluvial bottom of the Colorado river. In this last situation it exhibits 
a perpendicular wall 60 feet or more in height, overlaid by pebbly deposits, having an average 
thickness of 20 feet, more or less. These pebble deposits are in this situation frequently 
cemented by a calcareous medium more or less compact, and occasionally forming a close cre- 
taceous conglomerate. 

_ It is in the geological features thus sketched that we can best indicate the true desert char- 
acter of this region, covering a vast extent of country, and forming the plateau through which 
all the rivers of this region take their course. Its deep porous layers rapidly absorbing the 
waters of occasional: heavy: showers by which it is visited in the latter summer months, it 
spreads forth at other times an arid waste often under a burning sun. The wonder is that 


_ vegetation in any of its.forms can procure the elements for a stinted growth. 


‘ 


_ The farther relation of these strata to the supply of water for the use of travellers is of great 
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importance, and may be briefly alluded to here. It was formerly supposed that no natural 
reservoirs of fresh water sufficient for the supply of men’and animals existed: over the entire 
distance of 80 miles, from the mountain base to the Colorado river. The subsequent discovery 
of extensive depressed areas, as that constituting “New River,’’ retentive both of rain. water 
and river overflows, has’ materially shortened these ‘‘dry stretches,’’ as they are termed, 
especially in certain seasons. Due to the same general cause, depressed areas, that have no 
connexion with flowing water, are the salt lakes of greater or less extent ; the degree of saline 
impregnation necessarily varying according to the amount of aqueous supplies from local rains. 
The water, however, is rarely, if ever, suitable for drinking purposes. 

Even on the higher upland plateaus water is occasionally found in the beds of shallow 
streams, where the product of recent rains is retained by a clay substratum, the upper sandy 
layers serving to check the evaporation ; but such uncertain sources cannot, of course, be safely 
depended on during the greater part of the year. 

The practical question arises, whether permanent water can be obtained by piercing the 
coarse sandy layers to a sufficient depth to reach a still lower impervious stratum? ' As bearing 
on this question we may cite the irregular character of the argillaceous beds, as seen in various 
exposures of the lower strata. This irregularity of strata indicates the great probability of 
finding lower basins of water of considerable extent and capacity connected with sources of 
supply sufficiently elevated to flow over the surface at the point of excavation. 

Still another important question would come up, whether the water reached by permeating 
through such a depth of saline soil would not be so much impregnated with saline matters as 
to be unfit for use? But these are questions to be determined by direct experiment, and not by 
theory. 

The ‘‘New River’’ formation, in a geological point of view, must, as we have before re- 
marked, be regarded only as a natural depression in the tertiary series, having a direct con- 
nexion with the flowing water of the Colorado river. Its original lacustrine character is 
sufficiently seen and limited by the presence of fossil fresh water shells, including species 
identical with those now found living in lagoons adjoining the Colorado. Among these we 
notice Planorbis, Physa, Anandorita ; and besides these a small univalve near Hessoa, quite 
abundantly scattered, and often drifting in small heaps over the alluvial sandy tracts which 
adjoin the lower depressions. 

The further relation of these facts to vegetation and agricultural capacity will be alluded to 
elsewhere. 


MINERAL PRODUCTIONS OF SOUTHERN CALIFORNIA. 


The inferences to be drawn from the above geological sketch, as regards the actual or pros- 
pective mineral products of this region, may here be properly summed up, following out the 
same general order as before laid down. 

Ist. The preponderance of the crystalline granite rocks, constituting, as we have seen, the 
great body of this mountain range, is unfavorable to the existence of extensive or valuable: 
mineral products. Neither does this view seem at present likely to prove erroneous by the 
recent impulse given to mineral discoveries on this coast. 


Many persons, arguing solely from the general similarity of features between certain sections 
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in’ this region and the gold district to the north, have supposed that an equally diligent search 
here would yield a like reward to the explorer.. 

Nothing, however, has yet been brought to light to substantiate this view. The washing of 
the different stream beds only shows the existence of iron in the form of black sand, and no 
traces, or very indifferent ones, of the precious metals. This absence of metals we should 
naturally expect where the crystaline rocks prevail. Itis on the eastern slope of the mountains, 
where talcose slate makes its appearance, with accompanying quartz veins, that we. have most 
reason to expect a correspondence with the gold district of the north. Still no discoveries have 
as yet, pointed to ahy valuable result; the quartz veins examined exhibit a very uniform thick- 
ness of about 12 inches, and maintain a direction nearly north and south, without. showing any 
disposition to form branches ; all of which circumstances must be considered as unfavorable to 
mineral productions, 

Tt must be left to future exploration to determine the true value to be given to the mineral 
indications of this district. 

The often reported rumors of rich copper deposits in the vicinity of San Diego I have not been 
able to trace satisfactorily to but one certain source. This locality occurs at some distance 
south of the boundary line, near the Rancho Guadalupe. ‘The spot itself I have never visited ; 
but authentic specimens shown me exhibit a moderately rich copper ore, composed mainly of 
green malachite. 

Such aclass of minerals we may reasonably expect to find in connexion with the extensive 
range of greenstone porphyry adjoining the coast. . 

There is no satisfactory evidence of the existence of silver ore, or of quick-silyer, in the 
district under examination. 

2, The entire absence in this region of any of the forms of stratified rocks comprised in the 
older paleozoic or secondary period, serves to limit still further the prospective mineral wealth 
of this district. It excludes at once the idea, which has frequently been in vogue, of the 
existence of coal belonging to the carboniferous period. All the rumored reports of its discovery 
which I have been able to trace are referrible to certain forms of tourmaline, or more commonly 
to the existence of lignite or mineral asphaltum, so generally associated with the tertiary strata, 

8. The mineral products pertaining to the tertiary formation worthy of special notice are 
but few. On the Pacific coast we have to include the various forms of mineral bitumen, a form 


of Tertiary chalk, together with.various other alkaline earths. 


The mineral bitumen is quite extensively scattered over a large portion of the Tertiary district. 
Tt occurs in most abundance where this formation acquires its broadest.and thickest.dimensions, 


_ and is connected more or less with igneous disturbance. In the neighborhood of Los Angeles 


ee 


it occurs in the form of what are popularly termed “‘ pitch springs.’’ In such localities, it is 
observed issuing in the form ofa tarry liquid, becoming hard and of a deeper color by exposure 
to the air. In this latter form it resembles closely the pitch of commerce, and is.applicable to 
similar uses. In the vicinity of San Diego it is found in the form of irregular patches, spattered 
oyer the sand rock, washed by high tide. It is also frequently met with in an erratic form, 
being silted up by the waves at various points along the ocean beach. 

The more abundant product of the bitumen springs, in the vicinity of Los Angeles, is 
principally in use for the sheathing of roofs, as a protection from rain. In the rough state in 
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which it is employed, however, it has little to recommend it on the score of neatness, presenting 
under a hot sun a constant dripping from the eaves, disagreeable to the smell, and disastrous in 
its effects on broadcloth and beaver. At the same time, becoming thin, it requires frequent 
re-application, and in the cold rainy season is liable to crack, giving rise to sudden leaks. An 
improvement in these respects might doubtlessly be made, by forming a mixture with some 
other material, which may serve to add to its solidity without impairing its useful retentive 
properties. The material might also be used in many places in the construction of aqueous 
reservoirs, for retaining the product of rains during the wet season. These being located at 
sufficient height to serve the purposes of irrigation, might thus be made the means of redeeming 
valuable tracts of land from sterility. 

Still further, as an ingredient in the manufacture of sun-dried brick, it promises to come into 
extensive use, furnishing, at the same time, an almost imperishable article, and admitting of 
extended useful application in the construction of buildings and fences, with a great saving of 
bulk of material as compared with the old fashioned ‘‘ adobe.’’ 

In collecting this mineral bitumen for the uses above enumerated, pits of greater or less depth 
are sunk in the vicinity of the bitumen springs, to which the issue is conducted... This becoming 
hardened by exposure to the atmosphere, acquires suificient solidity in cold weather to render it 
fit for transportation. : 

Connected, probably, with the same bituminous formation, we find frequently exposed in the 
sides of ocean bluffs irregular seams of lignite associated with the sands and clays of the Tertiary 
deposites. ° 

The purer forms of this mineral, at times, closely resemble in external character the bitumens 
above mentioned, though having a more distinct mineralized structure. It is usually associated 
with clayey shales more or less bituminous, and frequently marked with obscure vegetable 
impressions. Fossil remains of lizard’s teeth are also, according to the examination of Dr. 
J. L. Le Conte, found associated with this formation. The lignite never shows itself in any 
abundance, and neither the article itself or the character of the strata would warrant us in 
regarding it of any economical importance. 

It is to this source that most of the reports of the existence of coal in the vicinity of San Diego 
have been referred ; a brief statement of the above facts is sufficient to show their unfounded 
character. 

The general appearance of this lignite formation, in reference to the commonly associated 
strata and their comparative thickness, is represented in the accompanying sectional sketch o¢ 
Lignite blug’, as seen at the mouth of Solidad valley, above San Diego.—(See section, fig. 162.) 

A third mineral product pertaining to the Tertiary formation, on the coast, is “a highly 
aggregated calcareous deposit, resembling chalk;’’ this article is found not generally dis- 
tributed, but in irregular beds, sometimes of considerable thickness. In the absence of all 
other limestone materials, it is used for conversion into a weak form of quick-lime ; and it is 
also from some other associated alkaline properties employed in the making of soap. 

In the tertiary formation on the eastern side of the main mountain range, the only mineral 
productions worthy of note are gypsum and common salt. The former is quite abundantly 
exposed in the marl strata, near the mountain base, where it may probably be found to form 
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extensive beds. In its present inaccessible position it gives little prospect of being sought or 
applied to any useful purpose. 

Common salt, as before stated, -is found along the edges of salt lakes on the Desert. In these 
situations it is said to be procured with ease by superficial digging, and of very pure quality. 

For more detailed information in reference to the mineralogical character of the prevaling 
rocks and earthy deposits, reference may be had to the list of geological specimens, prepared by 
Professor Hall, of Albany, New York, which will be found in his report. 

The geographical boundaries of the various formations, with their relative developments, are 
indicated in the accompanying map and sections. 


NOTE BY W. H. E. 


Assistant Arthur Schott passed over the tract of country described in Chapter V. His 
geological view of it is so similar that I do not consider it necessary to publish it; but I give 


‘an extract from his report, which contains some interesting facts in reference to the changes 


which have taken place in the Great Desert within the historical period, and some general views, 
which I think are sound, and are applicable not only to the Desert where it is crossed by the 
Mexican boundary line, but that vast region of desert country which lies to the north of the line, 
and which spreads out and probably attains its greatest breadth in the region of the Salt Lake. 

Whatever may be the opinions of persons interested in the more northern lines of travel and 
projected railway routes to the Pacific, we cannot shut our eyes to the existence of this Desert 
on any line of travel south of the South Pass, in north latitude 42°. Iam also of the opinion 
that this Desert, within the limits of the United States, is narrower and more easily passed over 
by a railway immediately north of the Mexican boundary than on any parallel to the north of it. 
An attentive perusal of the report of Governor Stevens will show that even north of the South Pass 


“vast tracts of arid and desert regions were encountered in the same longitudinal zone, which, 


. 


added to the rigors of the climate, form an almost insurmountable barrier to the project of 
opening through those regions any great highway of travel, either by railway or wagon road, 
between the Atlantic and Pacific States. 

The full power of the government has been directed towards establishing posts and opening 
these northern lines of travel; yet we have, within the last few months, seen Fort Laramie, 
Fort Pierre, and, I believe, even Fort Kearny abandoned by the government, owing to the 
absolute sterility of the soil, and the impossibility of inducing settlements, or raising even 
vegetables necessary for the use of the troops. 

The records of the Quartermaster General’s office show the long continued efforts which the 
government have made to establish these posts as nuclei for settlers, and the utter failure to 
induce settlement, and make the surrounding country at all conducive to the support of the 
troops. The idea of carving out States from that portion of the American continent between 
parallels 35° and 47° and the 100th meridian of longitude and the crest of the Sierra Madre is 
a chimera. The example of the Mormons is often cited to prove the capacity of the country to 
sustain population, They occupy an oasis in this great Desert, and their power to sustain even 
the population they have is by no means established beyond a doubt. On two occasions the 
grasshoppers were very nearly eating them out and producing a famine; and I am very sure, if 
it were not for their peculiar institutions, which cannot bear the light of civilization, they could 
not be induced to remain in their isolated and desert home. ' 
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We learn from the reporteof Captain Beckwith, United States army, how very circumseribed 
is the area of land which is now susceptible of cultivation in the Desert, and the fact that 
families sometimes go a great distance from the settlements for the advantage of obtaining a few 
acres of ground susceptible of cultivation. (See page 65, vol. I, Pacific Railroad Report.) 
When the truth comes to be admitted, I think it will be found that the upper valley of the Rio 
Bravo, embracing New Mexico and a small portion of western Texas, is the only tract of land, 
within the limits mentioned in the preceding paragraph, where a body of land is to be found 
susceptible of sustaining any considerable population. And yet we see, since our occupation of 
that Territory, in 1846, the population has increased but little, if at all, 


[EXTRACT FROM REPORT OF ASSISTANT ARTHUR SCHOTT] 


TERTIARY SHORE OF THE DESERT. 


Vallecito, another small Indian settlement in a valley with a number of brackish springs? 
and abounding in saline soil, is situated on the upper edgé of the Desert shore. From Vallecito 
the road continues along the dry bed of a mountain torrent, deeply filled in with shifting sand. 
This sand stream seems to form one of the heads of Carrizo Creek, arid winds through dreary 
flats, flanked on both sides by the naked, desolate slopes of the primary and metamorphic 
mountains. The latter finally cease, and Tertiary ridges, supported by dark masses of eruptive 
rocks, take their place. These form the real edge of the Desert ocean, which, no doubt, was 
once the bottom of a wide salt-water basin. The washing of tidal oscillations upon this bold 
shore caused, probably, the dune-like deposition of the Tertiary hills along the foot of the 
western Cordilleras. To confirm this supposition of their origin, an isolated group of seabeach- 
loving palms appear to the left of the road, near Carrizo Creek, marking, at the same time, a 
spot with permanent water. A brief but graphic description of those Tertiary ridges and 
hillocks has been brought before the public in Major Emory’s report of 1848. pe page 103.) A 
sketch of these hills is herewith given. 


VOLCANIC VENTS. 


Among the Tertiary ridges and hillocks, one may be recognized at once by its singular shape, 


appearing to be the vent of some volcanic activity now silenced. Major Emory, according to 
our knowledge, set forth, prior to any other writer, the supposition of the true nature of these _ 
hills. After close examination we are able to corroborate the correctness of that supposition, 
Another not less convincing proof of its neptuno-volcanic origin may be sought in its geo- 
graphical position, which is upon that long volcanic seam, running north and south, and lining 
the eastern base of the Peninsular Cordilleras, parts of which are still in activity. 


SOUTHERN? CALIFORNIA. 
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SOLFATARAS. 


‘Some volcanic mud springs or solfataras, to the north, in the Colorado Desert, have been 
visited by Dr. J. Le Conte, of Philadelphia, in company with Major Heintzelman, U.S. A., 
then commanding officer at Fort Yuma. The former gives an interesting account of his visit 
there in Silliman’s Journal, vol. xix, second series, No. 55, January, 1855. The existence of 
these springs, however, was not altogether a new discovery of this party, but was well known 
before to the natives of the country, who resorted to this locality for their annual supply 
of salt. 

The other springs, southeast from Carrizo Creek, and not more than twenty miles from the 
lower Colorado, were visited also, in 1853, by the same officer, accompanied by a small party. 
The time this officer had chosen for his trip was about three months after a severe shock of an 
earthquake, which had terrified the inhabitants of those regions on the 29th November, 1852. 

We are indebted to the liberal kindness of Major J. H. Thomas, the successor of Major 
Heintzelman, in command of Fort Yuma, for a glance at the manuscripts of the latter. The 
description of the springs and what was known is, in substance, as follows: ‘There exists, 
about forty-five miles below Fort Yuma, in the Desert between the western Cordilleras and the 
Colorado, a pond, considered as an old orifice, which had been closed for several years.’’ ‘The 
first shock of an earthquake, in 1852, caused there a mighty explosion. The steam rose a 
beautiful snowy jet more than 1,000 high into the air, where it spread high above the 
mountains, gradually disappearing as a white cloud. 

“‘ This phenomenon repeated itself several times in a diminishing scale. Three months later 
I visited the place; jets took place at irregular intervals, from fifteen to twenty minutes. The 
effect was beautiful, as they rose mingled with the black mud of the pond. The temperature of 
the water in the principal pond was 118° Fahr., in the smaller one 135° Fahr., and in one of 
the mud holes, from which gases escaped, 170° Fahr. The air which escaped was full of 
sulphurated hydrogen, and in the crevices crystals of yellow sulphur were found. The ground 
near about was covered with a white efflorescence, tinged with red and yellow. On the edge of 
a small pond crystals of sal ammonia, 1 to 5 inches long, were collected.”’ 


CLAVIJERO’S ACCOUNTS OF LOWER CALIFORNIA. 


Other important data bearing upon the geology of Lower California have been brought 
before the public a long time ago by Clavijero, one of the missionaries in the southern part of 
the peninsula, He mentions, in his Historia de la Antigua 6 baja California, (see Book I, 
Chapter II,) ‘‘two lagoons near the mouth of the Colorado ; the red water of the former gave 
rise to the river’s name.’’ The water is described as being very caustic, and so bad that it 
causes instant swelling and ulcers, accompanied by a burning pain on any part of the body that 
is brought in contact with it. The effect is said to last for several days. The cause of these 
bad qualities is likely to be a certain bituminous mineral issuing from the bottom of those 
lagoons, where some navigators noticed it first in weighing their anchors. 

Besides these lagoons quite a number of interesting facts are mentioned by the same author.— 
(See Book I, Chapter III, of his work.) Relating to the volcanic character of the shore skirting 
the base of the Peninsular Cordilleras, the volcano of Mulegé, near 27°, is mentioned, It was 
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discovered in 1746, by the missionaries; but the Spaniards living there made no mention of 
any eruption or earthquake caused by it. Native sulphur and pummice abound on the slopes 
and in the vicinity of this mount. A volcanic axis seems to traverse the peninsula from shore 
to shore, that is, from the mouth of Mulegé River to the Ballena’s Bay, where, besides native 
sulphur, much vitriol occurs. 

At a place called Kadakaamang, near the Mission of San Ignacio, in latitude 29°, an argil- 
laceous mount is mentioned near the beach. On its slope, about 200 feet above the level of the 
Gulf, there is a horizontal stratum of fossil shells two feet thick. 

About seven miles distant from this place a great many fossil oysters are found, some of them 
being of extraordinary size. One of the missionaries collected some measuring 1 foot 5 inches 
long, 9 inches broad, and 4 inches thick, and weighing 23 Spanish pounds. It is worthy of 
notice that here, and in other parts of California, from such fossil shells an excellent lime is 
prepared. 

Around the Bay of Mulegé fossil ostrea are recorded to be quite common, especially on a high 
mountain in the vicinity of the beach. The rocks here are described as exceedingly hard, and 
well adapted to building purposes. It abounds in fossil shells, which are found imbedded in the 
innermost strata. It contains also numerous cavities, which seem to have been once occupied 
by some marine animals now extinct. This certainly proves a submarine formation of the 
mountain. 

Rocks of a similar class occur frequently along the whole coast of the Gulf. Seven or eight 
miles from Loreto, in a locality surrounded by high mountains, is a ridge which is said to 
consist entirely of layers of fossil shells ; similar localities are known to exist more than twenty 
miles from the Pacific coast, near the Mission of San Luis, on the north side of the Sebastian 
Viscaino bay. 

Clavijero thus concludes: ‘‘Considering these facts in connexion with the various traces of 
volcanic activity, and the Jar number of islands surrounding the Peninsula, we may 
imagine what revolutions nature has performed upon this ground. It is, moreover, beyond 
doubt that the sea has subsided (decrecido) in many places along the coast.”’ 

The missionaries of Loreto observed there, during less than forty years, that the tide marks 
of the sea had receded many yards from the coast, and also that such receding was more per- 
ceptible on the west coast. The whole space between the beach and the mountains, a distance 
of about 26 miles, is deeply overlaid with coast sand (arena litoral.) It is, therefore, evident 
that the Peninsula in its present configuration has more width now than before our historical 
era. We may also surely suggest the probability of a continued expansion of the land, until 
that multitude of islands around California shall be connected with each other and be con- 
solidated finally with the main land. 


VOLCANISM THROUGH THE GULF BASIN. 


North of Carrizo Creek the country between the Gulf Basin and the Pacific exhibits perfect 
congruity of petrographic features. There is, for instance, the Pass San Gorgoiio y Bernardino, 
formed by two huge mountain masses, with an elevation of from 7,000 to 8,000 feet each. 
Here diluvial deposits form a natural bridge of about two miles in width through that mighty 
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granite gate. This was once the passage of the tidal currents between the Atlantic and the 
Pacific. 

The protrusion of eruptive masses skirting the base of the California Cordilleras seem to have 
been checked here by some means; their occurrence is at least less frequent in this neighbor- 
hood. A little further north, however, another shoot of igneous and metamorphic rocks abuts 
against the western granite walls. They are a northwestern continuation of the Sonorian Gulf 
Sierras, crossing the Colorado Valley in the vicinity of the mouth of the Gila, and joining the 
California Cordilleras somewhat to the north of the before mentioned mountain pass. 

Along the eastern base of the Sierra Nevada we find volcanic activity again fully developed. 
It not only skirts these walls of primary and metamorphic rocks, but seems to have.its theatre 
over the whole area between the Rocky Mountains and the Sierra Nevada. 

According to the accounts of American and other explorers, this vast area abounds in salt 
lagoons, soda lakes, solfataras, geysers, warm and hot springs of various character, extinct 
craters, and other traces of wide-spread volcanoism, 

Tertiary deposits seem not to be wanting throughout these regions ; some of them are proved 
beyond doubt to belong to the Miocene age. Numerous fossils, verifying such conclusions, have 
been collected by various persons connected with government expeditions. Among other 
discoveries, is one of the highest importance; this is, the existence of a fossil shell (Cardita 
planicosta) on the Pacific slope of the Sierra Nevada. This shell, originally belonging to the 
Paris basin, is common algo on the Atlantic side of this continent, and is now known to occur 
also on the Pacific. From this we have the proof of a former immediate connexion in these 
latitudes between the two oceans of our globe. 

Without making any further mention of other numerous geological and paleontological facts 
relating to those regions which have been brought to light since the last decenium, we consider 
the area from the present head of the Gulf up to the Great Salt Lake basin as one tertiary, if 
not quaternary sea. There were, besides the present Gulf, other inlets from the Pacific :to this 
interior sea; some of them we know already, and others, no doubt, will be discovered a short 
time hence. 

However wide this inland sea may have extended, we find on its western shore primary,and 
metamorphic rocks lined by tertiary strata, and on the east shore metamorphic and volcanic 
rocks prevail. 

The bottom of this present waste, thickly overlaid with diluvial deposits, seems to have been 
thrown out of its level by upheaving forces from below. We may call them pluto-volcanic, 
employing a term to designate the immediate ejective forces and the upheaving motions of a 
general character. 

In the regions before us we have innnmerable traces of ejected masses, in the shape of igneous 
dykes and sierras of similar petrographic character, but varying in size. We find, in fact, the 
former horizotalism of the whole Gulf basin along the Rio Grande and its tributaries, everywhere 
traversed, intercepted and broken up by metamorphic and igneous mountain ranges. It seems 
that the observer, in no other locality, stands in closer presence of these very pluto-volcanic 
upheaving forces, than on the western edge of this ancient inland sea, Whoever passes over 
this ground, particularly the desolate scenery about Carrizo Creek, if his mind should be the 
least open to impressions of this kind, must be struck with awe! He will find himself in a 
locality where nature gives, in a few bold words, a whole sentence of her cosmogonic history. 
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“Here we everywhere find distinct marks of metamorphism, the result of a closely allied 
eyclopean and neptunic activity. 

Changes in the physiography of the country.—One fact closely connected with the physiography 
of these desert regions is worthy of notice. The regions around New River and other beds: of 
drainage, are inhabited by Indians, who raise on those alluvials, pumpkins, melons, and reap 
the seed of certain grasses and seeds, especially of an ‘‘ Amaranthus,”’ called by the Mexicans 
‘<Quelite,’’ and by the Americans ‘‘Oareless weed.’’ These plants are dependents of alluvial 
soil. 

At present the New River is often subject to dry up entirely for one or two successive seasons, 
thus leaving this forlorn people to the most bitter adversity. Whether this was always the case 
we were not able to find out, but there is some probability such was not, for if it had been so, 
these Indians or their ancestors would not have settled in this neighborhood. 

According to traditions and observations made on the spot, water must have been distributed 
in former times more abundantly over the desert west of the Colorado, since either changes in 
the conditions of the climate or alterations in the level of the land, or both, must have taken 
place, causing a gradual diminution of drainage, and necessarily a subsequent decrease of 
population. 

All accounts which have come to our knowledge agree upon an increased sterility of soil. 
Several localities are pointed out where in former times plenty of grass and mezquite, besides 
spacious planting grounds, were found. 

Pascual, the present chief of the Yuma Indians, when a child, lived at ‘‘ Alamo Mocho,”’ 
where at the time (he is now about 60 years of age) water was running constantly, as it did 
also at New River. The place of Pascual’s childhood was called Hu-ta-pil, because plenty of 
tunas (the fruit of opuntia) grew there. Of all this, nothing seems to have been left but the 
name ‘¢ Alamo Mocho,’’ (stunted cotton-wood,) as one tree of the kind marked this locality 
long after water had ceased to run here. If such changes really have taken place, and there is 
hardly room for doubt, we are inclined to ascribe the cause to an alteration of level—hyeto- 
graphical changes being, perhaps, but the result. 

It is not improbable that this portion of the Peninsula participated in a similar rising as 
Clavijero mentioned in regard to the southern regions of this country. 

We have already mentioned the earthquakes to which these regions, together with all Cali- 
fornia, are subjected. They may be considered as principally instrumental in producing those 
general changes upon the surface. Here every three or four years heavy vibrations of earth- 
quakes are witnessed. Major Heintzelman thus writes of a severe shock experienced the 29th 
of November, 1852: ‘‘ At the time the river was unusually low, and (the Laguna) behind the 
post uncommonly high. (Behind Camp Yuma there is an old river bed.) Low grounds 
became full of cracks, many of which spouted out sulphurous water, mud, and sand, Further 
below, the river bed was changed considerably. The re- opening of a salfatara in the southwest 
corner of the desert was mentioned as the result of this earthquake.”’ 

Similar accounts of the same event were given by another eye-witness. He was at the time 
on board a small river steamer, about twenty miles below the mouth of the Gila, and on guard, 
when a heavy shock was felt on board, upon which the general alarm was given, “Boat 
aground!’’ Our informant, formerly a sailor in the South Pacific, on the coast of Peru, and 
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also a visitor of the Sandwich Islands, having witnessed there the outbreak of the notorious 
‘‘ Ruaroa,’’ knew instantly what it was, and coolly remarked, touching bottom with a sounding- 
pole: ‘‘ Yes! Boat aground in eight feet water!’’ The waters of the river were thrown in 
a sort of boiling motion, with a strongly rippled surface. The river banks on one side caved 
in; and onthe other separated in a thousand cracks, from which dust, sand, mud, and water 
was jetting. In front of the steamer, at the time, there was a ferry-boat, loaded with sheep, 
just crossing the river, The hands in charge of it not knowing what to think of the phenom- 
enon, in their fright threw away their oars and poles, and held on to the sides of the boat, 
expecting to godown. The river formed new bends, leaving portions of its old bed so suddenly 
that thousands of fishes were left lying on the muddy bottom to infect in a few days the air 
along the river by their putrefaction. The frequency of earthquakes occurring here forms also 
a point in the mythology and traditional tales of the aborigines, which has been referred to 
elsewhere, 

Mountain rupture.—Kight miles below Fort Yuma another trace of the action of earthquakes 
is exhibited on the eastern foot of the Sierra Culaya, or Pilot Knob, as it is styled by the 
Americans. The metamorphic rock forming the knob is a dark syenitic granite, with much 
hornblende. At its base the Colorado turns abruptly to the south. One of the outrunners of 
the sierra shows a rupture with an average width of about thirty feet. ‘The edges of this moun- 
tain cleft fit each other, so as to leave no doubt that they formed one mass, By means of this 
gap the post-tertiary banks of the river, 70 feet high, can be seen, (See annexed sketch.) The 
course of the Colorado, which runs on higher ground than the surrounding desert, and the 
configuration of the junction of the Gila and Colorado, (elsewhere described,) is, perhaps, 
another result of a geological disturbance in the general level of country. 

Dr. J. Leconte, in his notes on some volcanic springs in California, which have been hereto- 
fore referred to, mentions also the anomalous course of the Colorado not taking the lowest level 
of the desert, but retaining its bed about 130 feet above it. He ascribes the cause to the depo- 
sition of its sediment, somewhat like the Mississippi and other rivers in our southern States. 

The explanation ascribing the anomalous course of the river to the deposition of its sediment 
may be correct to some extent, but we deem it not sufficient to account for so great a difference 
of level. 

A glance at the profile of this country will explain the relation between its geological and 

meteorological condition, which I have before hinted at. 
- Clouds rising from the ocean, borne by aerial currents towards the mountain slope of western 
California, ascend easily towards the dividing crest. As soon, however, as they pass that line 
they meet columnar currents of heated air whirling up from the intensely insulated desert flats ; 
dispersion and dissolution of those aqueous deposits of the atmosphere follow naturally, and 
hence the almost incessant drought the Colorado basin is subject to. 

Rain destined to fall upon these desert regions needs prubably some heavier disturbances in 
the electro-magnetic action of the air, and hence what is called the rainy season in these regions 
is nothing more than the hottest time of the year, when electro-magnetism comes to its highest 
pitch of activity. 

Equal causes produce similar results, therefore the meteorology of the Colorado basin and 
Northwestern Sonora are nearly related. 
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GEOLOGY AND PALEONTOLOGY. 


Colonel W. H. Emory, 

Commissioner for the United States and Mexican Boundary Survey. 

Sm: In accordance with your direction, I herewith transmit to you my report relating to the 
Geology and Paleontology of the Boundary Survey. 

The collections of the original survey were placed in my hands, in 1853, by Dr. C. C. Parry, 
of the Boundary Commission. These consisted of a series of rocks, minerals, and fossils, 
collected along the line of the survey, and along the route travelled through Texas. The 
fossils consisted chiefly of Cretaceous and Tertiary species ; and some of these had previously 
been submitted to Mr. Conrad, who described several species in the Proceedings of the Academy 
of Natural Sciences, of Philadelphia. There were still in the collection a considerable number 
of undescribed species ; and although placed in my hands for final arrangement and disposition, 
I preferred that Mr. Conrad should complete the work he had begun, and accordingly trans- 
ferred the new species to him for description. In the meantime, I had the drawings made and 

arranged as far as practicable previous to May, 1854. At this time an examination of some 
collections that had remained in Washington brought to light other species, and the number of 
figures and plates were increased by these additions. 

The collections of the Survey of the New Boundary, in 1854 and 1855, have also contributed 
several new species to those previously described, and these I have likewise submitted to Mr. 
Conrad,* in order that the descriptions might, as far as practicable, possess a unity of character 
and design. 

The collections have largely contributed to our knowledge of the extent and character of the 
Cretaceous formation in the southwest. This information, taken in connexion with the results 
which have been obtained in the west and northwest, enable us to determine with a great 
degree of accuracy the character and relations of the different members of the Cretaceous period, 
as developed in the United States. 

The collections of Paleozoic fossils contain specimens from the upper carboniferous or coal 
measure limestone, which is known to become extensively developed in the west and southwest. 
A single specimen of Asaphus (Isotelus) indicates the existence of lower silurian strata, and since 
the specimen is scarcely worn, it cannot have been transported from a distance. It is the 
first specimen of undoubted lower silurian age that has fallen under my observation in all the 
collections that have been made in the southwest. I should not, however, omit to remark, that 
a specimen of coral found in the same locality (though exhibiting no decided marks of trans- 


* Except the few species of Echinoderms, which, at the request of Mr. Conrad, I have described in their proper place, one only 
being a new species. ; : 
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portation) is apparently identical with specimens found in the immense drift deposits far to the 
northward, in Nebraska and at other places; and although quite possible that both the trilobite 
and the coral have been derived from the extreme northern exposures of the older rocks, I am 
nevertheless prepared to expect that these formations will be found nearly coextensive with the 
carboniferous limestones, . 

Although thereare among the collections of the Boundary Survey several specimens which 
appear referable to a position below the carboniferous limestones, and in the later collections 
some silurian or devonian corals, yet in the absence of other information than that furnished 
by the specimens, which do not bear evidence of having been freshly broken from the rocks, I 
do not feel warranted in drawing any general conclusions. This subject is one of the greatest 
interest for future explorers in that region. 

The specimens of igneous and metamorphic rocks from the eastern and central portions of the 
route travelled are all unlike those so well known in the eastern part of the United States; and 


it is not until we approach the range of the Cordilleras that we find specimens bearing all the. 


lithological characters and associations of the metamorphic rocks of the Appalachian chain. 
We are constrained to believe, not, only from the evidences of this collection, but from others 
previously examined, that the metamorphic rocks of this intermediate region are to a great 


extent newer than those of Silurian and Devonian age, which we know to be the age of a large. 


part of the metamorphic portions of the Appalachian chain. This conclusion, or we may say, 
suggestion, is deduced from the differences in lithological character, as well as from the fact, 
already stated, that the upper carboniferous limestone is the most conspicuous unaltered rock 
of the region, while in some places this rock itself, as well as strata of more recent date, 
appear to pass into a metamorphic condition. 

In regard to this carboniferous limestone, it should also be borne in mind that it is not the 
carboniferous limestone of the Mississippi valley which attains this force farther west, but a 
limestone high in the coal series, and which has become thus developed, while we are yet 
ignorant of the existence of the lower carboniferous limestone in that part of the country, 

The collections of the Boundary Survey, when compared with those made in traversing the 
country along lines farther to the northward, present a great similarity of aspect and litho- 
logical character, The cretaceous belt, bordering the metamorphic and igneous region which 
succeeds in turn, and in the midst of which are large areas of limestone just mentioned, and also 
some smaller areas of cretaceous rocks, which have now been traced quite to the central part of 
the great basin to the west of the first mountain chain, and have more recently been 
determined in California. 

We have the means of knowing, therefore, the general geological structure of the country, 
from near the northern limits of the United States to Mexico. 

The first part of my report, constituting the observations upon the specimens collected, and 
the general results regarding the geographical distribution of the formations along the line of 
the Boundary Survey, are essentially the same that I transmitted to you in 1854; but which, 
in consequence of the change in the boundary line making a re-survey necessary, were not 
published at that time. . 

I have since reviewed the whole collection, with all the additional information derived from 
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other sources, and comparison of other collections from rocks of the same age, and particularly 
those of the cretaceous period from western localities and from New Jersey. These results are 
given in the chapter upon the relative position of the cretaceous fossils of the Boundary Survey 
with other known cretaceous formations in the United States. 

The relations of the carboniferous limestone of the Rocky Mountain range, I have endeavored 

_to make more clear by a few pages upon the carboniferous rocks, and a section of the principal 
members belonging to that period, as known in the Mississippi valley. 

The specimens from the Tertiary formation of the southwest, although indicating a general 
similarity to the formations of Nebraska, are nevertheless insufficient to give the means of care- 
ful comparison and reliable conclusions. 

Our knowledge of the geological formations of the west is now so rapidly progressing, and 
the materials accumulating in such abundance, that whatever may be presented to-day as 
new and in advance of previous knowledge, will to-morrow be regarded only as a historical 
record of our progress. The facts here presented, and the conclusions deduced from these and 
other collections which I have heretofore examined, may serve as a contribution towards a more 
perfect elucidation of the geology of this great central region, which has been traversed by the 
Boundary Survey commission. 


T have the honor to remain, very respectfully, your obedient servant, 
JAMES HALL, 
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OBSERVATIONS UPON THE CHARACTER AND GEOLOGICAL AGE OF THE 
SPECIMENS OF ROCKS AND MINERALS SUBMITTED TO MY EXAMINATION 
FROM THE COLLECTIONS OF THE UNITED STATES AND MEXICAN BOUN- 
DARY SURVEY. 


I. Specimens from the Gulf Coast, Texas, as far as Hl Paso, including all those from the east side 
of the Rio Grande. 


1. Calcareous sandstone, branch of the Guadaloupe river below San Antonio. This rock is 
apparently of Tertiary age, and presents nothing peculiar in its character, except its loose 
aggregation and numerous dark siliceous specks or grains. 

2. Calcareous conglomerate, fifteen feet thick. 

These specimens bear the character of the Tertiary sandstones known in Kansas and 
Nebraska. They are sometimes highly calcareous. The sandstone varies in character from 


loosely aggregated and incoherent sand to a compact calcareous sandstone or quartz rock, for the — 


grains sometimes appear to have been cemented by fluid silica. 

From information obtained in connexion with these specimens, the strata to which they 
pertain occur in outliers of greater or less extent, the original formation having been subjected 
to extensive denudation. The similarity in lithological character and association suggests a 
probable identity in age between these beds and those of the Mauvaises Terres of Nebraska; and. 


that the Tertiary is probably co-extensive with the cretaceous formation from Nebraska to Texas ~ 


and New Mexico. 

3 and 4, Argillaceous, buff-colored limestone, a thickness of fifty feet, ascertained in sinking 
a well, while the entire thickness of the rock is much greater. This rock is used for buildings 
in San Antonio. It has the same lithological character as the stratum which elsewhere contains 
Inoceramus mytiloides.—I, problematicus. 


5, A yellow granular limestone of similar character, but more compact than the limestone of. 


Timber creek, New Jersey. The specimen containsa species of cardium. The rock from which 
this specimen was obtained occurs about twenty miles further to the west than Nos. 3 and 4, 
and is penetrated in reaching a more compact stratum below. 

These specimens are from the lower part of the cretaceous formation. 


a. Specimens from the table-land on Devil’s river. 


6. Light gray limestone with cretaceous fossils. Painted caves. 
7. A more granular limestone than the preceding, resembling No. 5 in character, and con- 
taining valves of an Osérea. Painted caves. 


8. Compact, reddish brown granular limestone, containing Nodosaria. This rock, on its . 


weathered surface, is of the character of the preceding, but more compact and crystalline in its 
texture. 

9. Compact, subcrystalline, sullowiel limestone ; sometimes of a brownish yellow. Table- 
land beyond Devil’s river. 

10, Vesicular trap from isolated hills and ridges rising from the table-land. 
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he Compact, light ash-colored limestone, containing cretaceous fossils; among which are 
Lima Wacoensis, Trigonia Emoryi, Gryphcea Pitcheri, and other species. Camanche crossing, 
Camanche springs. 


b. Specimens from the Limpia range of mountains, between the Pecus river and Rio Grande. 


12. Brown porphyritic trap rock, with crystals of Adularia. 

13. Coarsely crystalline igneous rock, (trap-like in some parts,) composed in a great propor- 
tion of crystallized feldspar or Adularia, having a chatoyant lustre on the cleavage faces. This 
rock forms the central part of the mountain range. 

14. Compact quartz rock, of a slightly reddish tint, with minute cavities. 

15. Compact white opaque quartz, approaching chalcedony in its characters. — 

These specimens from the Limpia range are of igneous origin, the quartz rock having been 
derived doubtless from the gelatinous silica produced by volcanic waters. We have no evidence 
from the facts before us that any part of the range consists of Metamorphic stratified rocks. 
They are mostly of reddish-brown porphyry and a coarse granitic aggregate, of which Adularia 
forms a large part.” Some specimens of milky quartz appear as if due to depositions from hot 
springs. 


- 


¢. Stratified rocks to the northwest of the Limpia range. 


16. Compact, fine grained limestone, dipping to the southwest. 

17. Same as the preceding. 

18. Limestone of similar character to the preceding, containing remains of crinoidal columns 
and shells. 

19. Similar limestone with remains of shells ; (Brachiopoda, etc.) 

20. Limestone like the preceding, of a grayish blue color, containing fragments of Tere- 
bratula, etc., (probably Terebratula subtilita.) 

Although these specimens present no well marked fossil species, I am nevertheless quite con- 
vinced, from the character of the fragments preserved, that the rock is of the age of the upper 
carboniferous limestone. The condition and character of the rock with the fragmentary fossils 
is precisely identical with specimens from the neighborhood of the Great Salt lake and other 
western localities, They contain remains of small Terebratula in like manner; and the numerous 
fragments of organic bodies which cover the weathered surfaces indicate sufficiently that the 

. rock is in great measure composed of similar materials, Some of the specimens are quite com- 
pact, and others are granular in texture; they are traversed by minute veins, sometimes of 
calcareous spar, and sometimes of harder material. 

21. Siliceous tufa, resembling trap tuff. It consists of an aggregation of finely divided 
siliceous matter, porous or minutely cellular in structure. It is represented as forming dykes 
in the limestone. Two specimens from Hagle spring. , 

22. Specimens similar to the last, but coarsely laminated, and with minute concretions ; 
brecciated, etc. Eagle spring. 

23. Light-colored amygdaloid rock. Eagle spring. 

24, Porphyritic trap. Hagle spring. 

25. Brown porphyry; compact. 
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26, Brown porphyry; same as the preceding, except that it contains cavities, which are 
probably due to the weathering out, or solution of crystals from the mass. 

27. Chalcedony mixed with Feldspathic lava. This rock has been formed by gelatinous 
silica penetrating scoria or other loose volcanic materials. 

28. Chalcedony. Two specimens, associated with the preceding rocks. 

The volcanic products present numerous modified conditions, from the effect produced by 
silica in solution, or in the gelatinous condition, having penetrated the mass. From this cause, _ 
and from the effects of heated water, not only the lithological aspect, but the color of the rock 
is often greatly modified. 

29. A siliceous stratified rock, apparently a highly altered sandstone. From the Rio Grande, 
seventy miles below El Paso. 

30, A porphyritic trap-like rock, perhaps a sedimentary rock altered by volcanic action. 
Seventy miles below El Paso. 

31. Greenstone trap. Seventy miles below El Paso. 

32. Volcanic breccia, a gray feldspathic mass with hornblende. Same locality as the last. 

33. Volcanic breccia, becoming porphyritic; more compact and crystalline than the preceding. 

34. Granitic mass; a volcanic granite, composed of feldspar and hornblende, with little 
quartz ; probably a further modification of the breccia by igneous action. Seventy miles below 
El Paso. 

The range east of the Rio Grande, seventy miles below El Paso, has furnished specimens of 
reddish and greenish compact porphyry, compact trap, a specimen of granitic structure con- 
sisting of feldspar, mica, and some earthy matter, but loosely aggregated, not unlike the 
products of recent igneous formations ; also several specimens of volcanic breccia loosely aggre. 
gated, and a single specimen of similar composition very compact in texture. From this 
locality there is also a specimen of carboniferous limestone, partially erystalline, and one side 
permeated by innumerable minute pores ; but it still preserves evidences of organic remains on 
its weathered surfaces. 


d. Specimens from the Tertiary Basin of the Rio Grande. 


35. Selenite mixed with marl from a. bluff composed of marl, gravel, and beds. of selenite, 
The crystals occur in detached groups, but altogether form large beds. 

36, Cretaceous limestone with Hwogyra texana, and Serpula. El Paso. 

37. Argillaceous limestone with Jnoceramus, from the Rio Grande above El Paso. 

38. Hornstone with seams, or a brecciated intermixture of limestone with hornstone, forming : 
the summit of a mountain 1,200 feet high. The base of the mountain is composed of the upper 
carboniferous limestone. Near Frontera. 

39. Black hornstone, surrounded by a lighter colored mass of the same. Near Frontera. 

40, Feldspathic or granitic volcanic rock, composed mainly of Feldspar and Olivine. Two 
specimens from near Frontera. _ 

41. Compact feldspar with a little glassy quartz: forming knobs pet dykes running through 
the limestone strata ; sometimes overlying and sometimes tian the latter rock. It is 
evidently of voleanic origin. 

No. 40 forms isolated knobs less SasSincaste connected with the limestone than No. 41. 


The specimen marked ‘Isolated knobs near Frontera,” consists of feldspar and olivine, and 
is a modern igneous product, 

The specimen marked “ Granite, north of Frontera,” is asimilar aggregate, more eompact 
and containing scales of mica. 

The mountain northeast of Frontera is partially composed of reddish feldspar with small grains 
of crystalline quartz; a kind of porphyritic rock. The position of this rock is remarkable and 
highly interesting. A sectional sketch of the mountain by Dr. ©. O. Parry, represents it as 
resting on the upturned edges of the strata of carboniferous limestone, which form the base and 
greater portion of the mountain, and dip at an angle of 45°. The granitic aggregate rests on 
the sloping sides of the mountain, in the direction of the dip. At a little distance from this 
point, and apparently resting on the latter rock, occur cretaceous strata, highly inclined, ‘as if 
the igneous mass had been forced out near the junction of the carboniferous and cretaceous beds, 
In other instances the igneous beds rest on the cretaceous deposits ; leaving no doubt that the 
eruption took place subsequent to the cretaceous period. 

The specimens from 35 to 41 inclusive, present the characters of the different members of a 
section across the Tertiary and cretaceous strata, to the upper carboniferous limestone ; with the 
associated igneous rocks which form separate and isolated masses, or are more or less vill a 
in the stratified limestone. 
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e. Specimens from the Organ Mountain range, jifly miles north of the locality of Nos. 40 and 41. 
The elevation of this range is about 2,000 feet above the bed of the river. 


The specimens from the Organ Mountains consist of compact feldspathic granite with very 
little quartz, a few scales of green mica and hornblende, and numerous minute crystals of mag~ 
netic oxide of iron. Notwithstanding the compactness of this ‘mass, the character and mode 
of aggregation are so similar to some of the well-characterized volcanic products that it can 
scarcely be regarded as an ancient granite. Resting on this rock occurs very compact green- 
stone porphyry. A specimen from the western base of the mountain is a reddish lava-like 
porphyry with a finely porous or vesicular structure. 

42. Granitic rock, composed of crystalline feldspar with a smaller proportion of quartz and 
hornblende. The specimen is less lava-like than No. 40, but it has the aspect of a very modern 
igneous rock. This constitutes the central portion of the mountain range. 

43. Porphyritic greenstone, very compact, forming the mass partially surrounding No. 42. 
This rock occurs in distinct layers dipping at an angle of 82° W. 

44, Brown porphyritic trap, overlying the granitic central mass of the mountain. 

45. Reddish brown, compact, lava-like rock, containing minute crystals of feldspar ; associated 
with Nos. 42, 43, 44, forming extensive masses. 

46. Sulphuret and phosphate of lead, sulphuret of copper, and sulphate of baryta. There are 
several specimens all presenting the same general character, and obtained from a vein in the 
mountain range. 

47. A coarse porphyry ; a red, coarse, loosely aggregated base. Near the San Antonio road, 

48. Volcanic breccia. Near the San Antonio road. 

49, Amygdaloidal trap; a common, grayish base with round vesicles. Tascate. 

50. Porphyry. 
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51. A porphyritic rock with chalcedony. 

52. Compact, laminated porphyritic rock. 

53. Compact, micaceous, gneissoid sandstone, slightly calcareous; dipS.8.E. 60°. 

This sandstone has the aspect of a cretaceous or tertiary sandstone. 

54, Laminated, compact, argillo-calcareous rock, which has been subject to igneous action, 
and partially altered. 

The two preceding specimens are from’ strata overlaid by trappean rock, before noticed; and 
their altered condition is doubtless ‘due to this action. This fact places the date of these erup- 
tions subsequent to the cretaceous period, and perhaps posterior to the older Tertiary deposits. 

55. Encrinital, subcrystalline, light-gray limestone, containing numerous fossil fragments ; ; 
belongs to the upper carboniferous period ; dip to the southeast. Cibolo creek. 

56. Argillaceous sandstone with mica, fine-grained and thinly laminated. The age of this 
sandstone is doubtful, but it may be carboniferous. Cibolo spring. ' 

57. Compact porphyry. Cibolo creek. 

58. Limestone of the upper carboniferous period, forming high mountains ; dip southeast. 
Presidio del Norte. 

This rock is similar to that si Cibolo creek, but more compact and less crystalline,: and 
evidently has undergone a partial metamorphism. 

A specimen from the rapids of the Del Norte is of a bluish ashen color, very compact and 
fine-grained, with numerous crystalline points'and lines’ which mark’ the’ presence of organic 
bodies. Although no fossils can be recognized in their specific character, yet the rock is so 
precisely of the character of the carboniferous limestone in numerous western localities as to 
leave no doubt of its trueage and geological position. 

The specimens from Buffa-silla, marked ‘‘ Aug. 10,’’ consist of the following : two specimens 
of vesicular lava, one of compact breccia, enclosing fragments of lava, and several specimens 
of trap tuff, enclosing quartz pebbles and fragments, and becoming, in one specimen, a sort of 
friable breccia. Another specimen from the same locality, marked ‘‘ Aug. 13,” is a compact, 
volcanic breccia, composed mainly of fragments of various volcanic materials. 

59, Vesicular lava, Buffa-silla. 

A second similar specimen. 

60. Compact lava, Buffa-silla. 

61. Voleanic breccia, composed of fine white volcanic ashes, with pebbles and fragments. 

62. Coarser breccia, with a coarser base than the preceding. ‘ 

The compact lavas are represented as lying below, and the breccias between these and the 
more cellular lavas above. Sometimes there are several successive series of these beds. 

63, Granitic or compact feldspathic lavas, with quartz and hornblende in small proportions. 

Three specimens from the cafion of the Rio Grande, 

A specimen from the cafion of the Rio Grande, marked ‘‘ Aug. 27,” consists of a crystalline. 
aggregation of quartz, feldspar, and carbonate of lime. 'wo other specimens, same date, from 
Puerto Peak, are granitic aggregations of quartz and feldspar, and appear much like a partially 
fused breccia. _— 

64. Cemented volcanic ashes, with, occasionally, small vesicles, giving an amygdaloidal 
character. 


. 


_ 
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Three specimens, showing variety (of 64.) 
65. Breccia with a white base. 
66. Lava, less compact than that below. 
The series shows the succession of compact lava, breccia, and less compact, or vesicular lava 
above. 
67. A fragment including part of a cavity in amygdaloid, with green quartz. 
68. Brownish porphyritic rock. This has the common character of the porphyry of the 
region. . 
69. Crystallized peroxide of iron, connected with the trap or lava deposits. 
70. Porphyritic granite, apparently of very modern origin. 
71. Sienite or porphyritic granite, varying but little from No. 70. It contains dark smoky 
quartz. ; 
' 2, Reddish porphyry or porphyritic trap, associated with the preceding specimens. 
73. Compact argillaceous limestone of the Cretaceous formation. 
74. Compact, close, and fine-grairied argillaceous limestone of the Cretaceous formation. 
75. Exogyra texana, from above the Pécos river. 
76. Argillaceous limestone, with Hxogyra, containing cavities filled with calcareous spar. 
4 77. Fossil wood from Tertiary strata; Eagle Pass. 


Il. Specimens from the country west of the Rio Grande. 


78. Sandstone, compact and fine grained. Cemialauke. 
This rock is said to form a mountain range in connexion with the conglomerates. The 
_ specimens are not sufficient to determine satisfactorily the geological age of the formation. 

79. Carboniferous limestone with fossil remains. _ ; 

These specimens, ('79,) from west of Salado, have evidently undergone partial metamorphism, 
though still preserving fragments of organic remains. One of them contains several imperfect 
shells, among which a Terebratula is distinguishable. 

80. Porphyritic lava, connected with the preceding limestone; and breccia, connected with 
the same. 

81. Compact trap, with a silicious incrustation covering the surface. 

82. Amygdaloid. 

An extensive district is represented as covered by rocks like 81 and 82, on the southwest of 
Frontera. ; 

83. Amygdaloid, similar to the preceding ; one hundred miles west of El Paso. 

84. Specular iron ore. It occurs in loose masses, scattered over the Tertiary plains. 

85. Chalcedony, associated with trap rocks. 

86. Feldspathic lava, or compact trap tuff. 

Rocks of this character are represented as forming the dividing ridge and, summit of the 
Sierra Madre near the Gaudaloupe Pass. 

88. Quartz rock ; some portions are granular, showing the passage from an arenaceous mass 
to a compact homogenous quartz rock. 

(This is, apparently a metamorphic stratified rock.) ; 

A specimen from the summit of the Gaudaloupe Pass presents the character of rounded 
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crystalline grains of quartz, in a paste of milky quartz. In many parts the granular structure 
is seen passing into the homogenous texture. This sandstone is associated with the carboniferous 
limestone. 

89. A reddish colored stratified rock ; apparently an altered shale becoming porphyritic. 

90. An argillaceous sandstone; the granular structure gradually merging into a compact 
chalcedonic mags. 

91. Conglomerate, associated with the preceding specimens, 89 and 90. The rock has the 
aspect of a Tertiary conglomerate. 

92. A compact granular mass of feldspar and olivine. 

93. A similar mass, colored by oxide of iron, The change of color perhngs due to infiltration 
of heated water. 

94. Conglomerate, composed of quartz pebbles, trap, and other volcanic rocks, with much 
calcareous matter. The pebbles are somewhat angular. (A modern product.) 

95, An earthy calcareous rock, associated with the preceding semakenaaite 

96. Compact dark colored trap rock. 

97. Talcous slate, with quartz veins, 

98. Granite, fine, granular, consisting of quartz, feldspar, and mica, in nearly equal propor- 
tions, and having a more ancient aspect than the granite found associated with the trap rocks. 

These two specimens (from the same locality) give the first indications of an approach to 
rocks of a character similar to those composing the Appalachian mountain chain; and which 
are like the products of metamorphic silurian strata, 


III. Specimens from the silver and lead-bearing rocks of the Corriletas. 


“99. A compact silico-calcareous rock, with a few scales of mica. It appears to be an impure 
suberystalline limestone, and is associated with other specimens of limestone, This is repre- 
sented as forming the rock traversed by the veins of silver-lead ore. 

100. Sulphuret of lead and silver. 

101. Sulphuret and carbonate of lead. 

102. Sulphuret of lead connected with a gray limestone. 

103. Earthy carbonate of lead, said to contain silver. 

104, Semi-crystalline limestone associated with the earthy carbonate of lead, which latter is 
* represented as occurring in beds or veins, distinct from the sulphurets. 

105. Limestone similar to the preceding, colored brown by oxide of iron. 

106. Compact, silicious limestone, which has undergone some alteration from igneous action. 

107. Compact, altered limestone, associated with the silver ores of the San Pedro mines. 

A specimen said to be associated with the silver of the San Pedro mine is a greenish, impure 
limestone, with light colored or white crystalline points. The weathered surface presents 
minute cavities, and it has altogether the appearance of an ordinary greenstone. On testing 
by acids, it effervesces strongly, and is evidently highly calcareous. 

108. Cretaceous limestone containing shells of Exogyra, &c., from the foot of the mountain 
in which the silver ores occur. 

The cretaceous strata overlie the upper carboniferous limestones, and are anh to have been 
subjected to similar disturbances, so far as the elevation of the strata is due to such action. 

109. Red oxide and green carbonate of copper.—Copper mines of New Mexico. 


~ 


———— i 
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’ 110. Green carbonate of copper.—Sonora. 

111. Gray sulphuret and green carbonate of copper.—Copper mines of Presidio del Norte. 

112. Sulphuret of lead and silver, with crystals of sulphate of lead.—Santa Rosa. 

The specimens from Santa Rosa are from veins, and do not furnish any of the associated rock. 

_ The specimens of rock from the Leon mine are a semi-crystalline limestone of a mixed gray 
and white color, with calcareous spar; and a crystalline limestone colored brown by oxide of 
iron. The other specimens from this locality are vein-stones or ores. 

In the vicinity of the mines of Corriletas, the limestone has undergone still farther meta- 
morphism, and some specimens which occur in the same connexion, and apparently of this age, 
assume a very crystalline character, and exhibit mica and some other minerals, which have 
been segregated from the mass during the progress of metamorphism. 

The specimens of limestone from the Escandido mines include one of a yellowish white color 
and crystalline texture, containing disseminated crystals of iron pyrites: this may be a vein- 
stone. Another specimen is of very compact, bluish, granular limestone, with thin pressed 
veins of spar, evidently having undergone some metamorphic action. This is labelled as coming 


from the foot of the mountain adjoiningthe mines. Other specimens marked as from the same 


locality contain large numbers of fossil shells, but in such a condition as to afford very unsatis- 
factory means of determining their age, They present, however, many features like those of 


the cretaceous limestones, and are probably beds of that formation, which have undergone 
partial metamorphism. 


B. SPECIMENS COLLECTED ON THE ROUTE FROM THE PACIFIC COAST EASTWARD, INCLUDING 
THE TERTIARY OF THE COAST AND THE METAMORPHIC ROCKS OF THE CORDILLERAS; THE 
TERTIARY OF THE GREAT PLAIN EAST OF THE CORDILLERAS, AND THE METAMORPHIC ROCKS 
OF THE ISOLATED MOUNTAINS IN THE GREAT PLAINS. 


IV. Specimens from the coast Tertiary belt, from the neighborhood of San Diego. 


1. Gray micaceous sandstone, with more or less of argillaceous matter, friable, or more or 
less compact. 

2. Calcareous beds with shells, Turritella, Pectunculus, &c. 

3. A fine chalk-like, tufaceous deposit, occurring in isolated beds. 

4, Lignite, associated with clays and sands, 


V. Tertiary formations spreading over the plain east of the Cordilleras. 


1, Sands and marls with clays, all more or less calcareous ; represented as forming extensive 
beds of considerable thickness, and cropping out in bluffs of several hundred feet high. 

2. Shells of Ostrea vespertina, from the beds of the preceding series, 

3. Caleareous tufa ; forming isolated masses or deposits. 

4. Gypsum—Selenite. This mineral occurs in the clays and marls of the formation. 

5. Common salt, forming on the borders of lakes from evaporation. The soil is more or less 
permeated with saline matter, which is carried downwards to the depressions in which occur the 
small lakes having no outlets, 

15M 
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6. Sandstone. A fine-grained, friable, micaceous sandstone, occurring above the marls and 
clays, and represented as attaining a thickness of from 100 to 200 feet. 

The sandstone contains nodules of clay, which are often large and flattened, forming an 
irregular or interrupted layer. These nodules are ‘frequently surrounded by pebbles or small 
gravel. These pebbles consist of quartz, porphyry, greenstone, jasper, &c., and sometimes 
form layers of conglomerate. From the evidences of drift action afforded in the specimens, it is 
probable that the formation may at some points present extensive beds of conglomerate. 

This sandstone is precisely of the same character as the Tertiary sandstone of the Mauvaises 
Terres of Nebraska. 

7. Coarse sand and small pebbles cemented by calcareous matter, forming a conglomerate 
which has a thickness of 30 or 40 feet. 

8. Fossil wood—an erratic mass found upon the plains. 

9. Vesicular lava, having the cavities filled with earthy matter, and embracing small shells 
like Ceritheum, but too imperfect to be specifically identified. ; i 

The table-land occupied by this Tertiary formation forms the plateau in which the rivers take 
their rise. 


V. Specimens from the Coast Range. 


. A somewhat vesicular trap or greenstone, containing spots and blotches of soft green earth. 
. Greenstone porphyry. 


fas nies 


VI.—Specimens from the westerly part of the Cordilleras. 


. Chloritic rock, having a compact or scarcely laminated structure. 

. Chloritic or talco-chloritic rock, with hornblende, etc. 

Black mica, with quartz veins.—Pine ridge, 16 miles E. of San Luis Rey. 

. White quartz, with schorl. 

. Quartz and feldspar ; granitic in its structure, and containing schorl.—Near Santa Isabel. 
. Feldspathic granite, very similar to the preceding specimens.—Near Acapulco. 
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VII.—Specimens from the central portion of the dividing range. 


1, Granitic or sienitic rock, composed of quartz with black hornblende in blotches and a 
little mica.—From the bare peaks of the Cordilleras, near the boundary line. 

2 Feldspathic granite, somewhat gneissoid. 

3. Feldspathic gneissoid granite. 

4. Gneiss. 

5. Hornblende rock ; dark colored. ; 

This rock is very similar in character to much of the rock of the Green mountain range. 

6, Fine-grained syenitic rock, with hornblende in crystals on the surface. 

The specimens enumerated above, from 2 to 6 inclus ive, are evidently from the same formation 
of metamorphic rocks in the exposures of the different beds. 


7. Rose quartz; from a loose mass, though probably derived from this metamorphic belt. 
8. Black tourmaline ; a loose mass. 


MEXICAN BOUNDARY LINE. : 115 


os Crystalline quartz, with black tourmaline.—Near the dividing ridge of the Cordilleras ; 
east from San Diego. & 

10. Feldspathic granite, with mica in large plates, The locality south from No. 1 of this 
series, and belonging to the same (dividing) range. 


VIII.—Specimens from the eastern slope of the Cordilleras. 


1. Coarsely crystalline granite, with much mica and feldspar.—Lower California. 

2. Similar to the last, but with a less proportion of feldspar. —Lower Sees? near the 
boundary line. - 

3. Talcose slate, with Anthophyllite. = 

4. Quartz in veins in the talcose slate. 


IX.—Specimens from the isolated mountains im the great plain of the Cordilleras, near the mouth 
of the Gila, on the west side of the Colorado River. 


1. Syenitic rock, composed of hornblende and feldspar. 

2. Similar to the last, but finer grained. 

3. A granitic mass, composed of quartz, feldspar, and mica, with black tourmalines. 

4. A granitic mass, consisting chiefly of quartz with lamin of white mica The quartz con- 
tains garnets. 

5. Gneiss or mica slate, finely granular and laminated. 

6. Epidote rock ; crystalline. + 

%. Epidote with tale; (two specimens;) the tale in thin minute scales, and the epidote finely 
granular. 

8. Epidote and tale; the epidote granular, but arranged in lamine. 


IX.—WMiscellaneous specimens not numbered. 


Specimens designated as follows: 

“ August 25,’’ compact and amygdaloid traps. 

« August 29,’’ marked as the lower stratum, is amygdaloid, having the appearance of fine 
volcanic ashes, loosely cemented, and containing a few cavities filled with crystalline matter, 
and others empty. 

“‘ September 16,’’ volcanic tuff. 

‘¢ September 17,’’ green quartz in a cavity of amygdaloid. 

‘« September 30,’’ specular iron ore connected with volcanic rocks. 

‘¢ October 7,’’ reddish, porphyritic lava. 

‘¢ November 8, Mount Carmel,’’ coarse syenitic aggregate. 

“¢¢ November 10,’’ reddish vesicular porphyry. 

‘¢ March 2, 1852, ”” siliceous rock, apparently indurated trap tuff, 

<¢ March 26, 1852,’’ granitic lava, or trap tuff, with crystals of feldspar, mica, &c. 

‘Summit of San Luis Mountains,’’ an indurated tufaceous mass, with cavities lined with 
quartz, 

‘¢ Mouth of Guadaloupe river,’’ semi-metamorphie red shale. 


116 GEOLOGY AND PALAONTOLOGY, 


“Conglomerate, mouth of Guadaloupe river,’”’ breccia, probably of volcanic origin. 

‘‘Santa Cruz Pass,’’ compactly granular feldspathic rock, containing minute graing of mag- 
netic oxide of iron. Another specimen is of vesicular trap tuff, colored red by oxide of iron. 

‘Rio Santa Cruz, above Tilbac,’’ semi-indurated volcanic ash ; also a specimen of coarse 
breccia. 

** Tgneous rocks west of Salado’’—one specimen is compact, feldspathic lava ; the other com- 
pact, coarse breccia. 

‘Laguna Santa Maria,’’ finely vesicular trap, with siliceous incrustation. 

“‘ Twenty-five miles southwest of Frontera,”’ highly vesicular trap or amygdaloid. 

** Baranca,’’ a granular amygdaloid. 

The enumeration of this collection of specimens enables us to deduce some general conclu- 
sions of great interest regarding the geological structure of the country between the Gulf of 
Mexico and the Cordilleras range of mountains, The specimens from the eastern part of this 
range, taken in connexion with what we know of its character in other places, and of the 
geology between this range and the Pacific ocean, are sufficient to give a very correct idea of the 
intervening space. 

. Abroad belt along the coast of the Gulf is occupied by deposits of very modern geological 
age, which may be referred to the same period as the drift and alluvium. This deposit consists 
of water-worn materials—as sand, gravel, pebbles, &c., which have been spread over the sur- 
face in a very regular and even manner, The general elevation of this belt is 300 feet above 
tide water, and varies little in its height for many miles in extent, 

In several places the denudation of this deposit discloses beneath it formations of the earlier 
Tertiary period. Approaching the borders of the high table-land which commences at the head 
of navigation on the rivers, the cretaceous formation appears at numerous points in the river 
beds and banks, and elsewhere where the superficial accumulations are removed. 

From the commencement of the table-lands westward, the specimens show the occurrence of 
a broad belt of the cretaceous formation, interrupted here and there by isolated dykes, or 
mounds of trap, or other igneous rocks of modern age. Basins of Eocene, marine Tertiary, 
likewise occur at intervals, resting upon the cretaceous beds, The specimens of the latter 
formation consist of limestones, some of them extremely compact and dark, and others light 
colored and friable. Various admixtures of these with more argillaceous matter, and greenish, 
calcareous sands, sometimes partially indurated, are of frequent occurrence. The numerous 
fossils collected from different localities leave no doubt in regard to the age of this formation.* 

In localities where the igneous rocks are protruded through the beds of this age, a greater or 
less degree of metamorphism has taken place. Sometimes we find a partial or entire induration 
of the contiguous masses, and often their metamorphism is so great as to render it difficult to 
distinguish their age and relations from a simple examination of specimens. 

Towards the west the igneous rocks, which first appear in small, isolated, knolls, gradually 

© IT should not omit to notice in this place the very valuable and interesting work of Dr. F. Remer upon the fossils of 
the chalk formation in Texas, ‘' Kreidebildungen von Texas,” &e. This gentleman passed more than two years in the United 


States, a considerable part of which was spent in Texas. Previous to the publication of this work he had published a 
description of that country, with a geological map, Xe. ; 
The collections now under consideration, though for the most part made at a distance from the principal localities cited 


by Dr. Remer, correspond to a great extent with those described by him, and corroborate in the most satisfactory manner 
his views of the general geological structure of the country. ; 
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assume more importance, and extend into long belts. In the Limpia range these rocks present 
the character of a mountain chain, having an elevation’ of 6,000 feet, and extending several 
hundred miles north and south. The specimens from this range present the characters of erup- 
tive and metamorphic rocks. Notwithstanding the syenitic texture of some of the beds, they 
have still a modern aspect. The different minerals are quite distinct from each other, not 
blended and imbedded as in the older metamorphic rocks, and their mode of aggregation is also 
unlike. In addition to this, the occurrence of igneous products of very modern age, which are 
intimately associated with these rocks, and apparently prevail in great quantity, induce us to 
regard all these as belonging to a system of eruption and of elevation of very modern date. 

We may, however, inquire what other evidences, if any, we have in the surrounding rocks 
as to the age of these igneous mountain ranges. The great table-land formed of the cretaceous 
rocks has on its eastern margin an elevation of not far from 1,000 feet. The surface of the 
country gradually rises to the westward, and near its junction with the igneous rocks of the 
Limpia range they have an elevation of 3,000 or more feet. On approaching the range, also, 
we find these beds of cretaceous age dipping at a high angle in various directions, showing 
‘great disturbance of the beds, apparently due to the elevation of intruded igneous masses. The 
beds of cretaceous rock have in some instances been indurated, and otherwise affected by the 
proximity or contact of igneous masses. 

We have, therefore, not only evidence of the general elevation of the country towards the 
great central range in the inclination of these beds, but we have the positive evidence of local 
disturbance and change due to the intrusion of these igneous masses which form isolated 
points or mountain chains. 

Beyond the Limpia range, in the neighborhood of El Paso, we have cretaceous rocks, con- 
taining numerous fossils. These beds rest upon carboniferous limestone, and all have a westerly 
dip—the carboniferous strata dipping at a much higher angle than the cretaceous. The rocks 
of both periods are complicated with volcanic and other igneous rocks ; and in some instances 
the latter have been protruded beneath the cretaceous beds, and rest upon the carboniferous 
limestone, which is but partially altered. ‘The cretaceous beds of this locality are about 4,000 
feet above tide water. 

Still farther west, in the vicinity of Corrilitas, cretaceous beds occur in connexion with par- 
tially altered limestones and igneous rocks, having an elevation of nearly 5,000 feet above the 
level of the sea. This is the most westerly point at which any cretaceous fossils have been 
found on the line of this expedition. 

The occurrence of cretaceous deposits in this region is of much interest when taken in con- 
nexion with similar discoveries further to the northward. Captain Frémont, in his explorations 
of 1843 and 1844, brought cretaceous fossils from the eastern slope of the Rocky mountains, 
Smoky Hill Fork of the Kansas river, in latitude 39°, longitude 105°. In the explorations of 
1846 and 1847, Lieutenant Abert collected specimens of the same species of cretaceous fossils, 
(Inoceramus mytiloides, = I. problematicus,) at Poblazon, on the western slope of the Rocky 
Mountains, in latitude 35° 13’, longitude 107° 0! 2”.* 

* Professor Bailey, who identified the fossils in Lieutenant Abert’s collection, makes the following remarks: ‘‘ The fossils 

. from Poblazon consist of gigantic Hippurites, casts from the cells of several species of Ammonites, valves of Inoceramus, 


identical with a species figured in Frémont’s Report, pl. IV, fig. 2, casts of small univalves and bivalves too imperfect for 
+ Inoceramus (mytiloides) problematicus. 
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The same species of Inoceramus was brought from between the Big and Little Blue rivers, 
(tributaries of the Kansas river,) by Captain Stansbury, A collection from several points in 
Arkansas, made by Colonel Frémont in his late expedition, and sent to me for examination in 
1854, contains also specimens of Jnoceramus problematicus, associated with a few other fossils. 

The cretaceous fossils which occur in the vicinity of Corrilitas correspond in position, being 
on the eastern, slope of the Rocky Mountains in nearly the same meridian of longitude? 
and between 31° and 32° of latitude. In each of these explorations the points mentioned 
were the farthest west at which cretaceous rocks with fossils were obtained. 

The identity of fossils, the occurrence of the same species of Inoceramus in all these localities, 
and its association at Poblazon with Hippurites, as in the collections of the Boundary Survey, 


indicate very clearly the same geological horizon for the strata of all these localities from the 


Kansas river to New Mexico. 

The dip of the strata in the localities is influenced by the igneous rocks in immediate prox- 
imity, and is therefore variable, often inclining to the west; while the general dip of the 
formation is in the opposite direction.* 

To the west of the last named localities there occur various stratified, partially metamorphic 
rocks,.some of which may be of cretaceous age ; but the information possessed warrants no more 
than a probable inference. One of the specimens is a somewhat coarse and rather loosely 
aggregated calcareous gray sandstone, and another is a partially metamorphic silicious slate. 

The principal features developed by this collection show the existence of a broad belt of 
cretaceous rocks, in almost uninterrupted continuity, along the Rio Grande, from below Laredo 
to beyond San Vincente. On either side are igneous rocks occupying a greater or less extent ; 
and beyond the junction of the Rio Pecos these igneous belts become of more frequent occurrence 
and of greater extent. The older tertiary deposits occupy isolated basins in the cretaceous 
formation, and both are covered indiscriminately by the alluvium. 

In many places, these drift or alluvial deposits, consisting of waterworn materials, with saline 
efflorescences, gypsum, &c., are spread out over large areas of the cretaceous formation which 
forms the fundamental rock of the Llano Estacado or Staked Plain. 

The almost constant occurrence of the carboniferous limestone, with these igneous and meta- 
morphic belts, along a great north and south extent, taken in connexion with our knowledge of 
the existence of this formation on the west and northwest of the Mississippi valley and in 
Arkansas, offers almost conclusive evidence that nearly or quite all the intermediate space is 
occupied by the same strata underlying the cretaceous formation. 

We already know of a similar association of the carboniferous limestone, over a large extent 
of country, in the vicinity of the Great Salt Lake, and at intervals farther to the south; and 
the facts, in connexion, afford a very probable inference that it occurs in similar associations 
from the southern boundary of the United States, or latitude 28°, to above the 42d parallel, 


determination, and teeth of sharks. These fossils prove that the strata from which they were taken belong to the cretaceous 
formation. The existence of vast beds of this formation on the east side of the Rocky Mountains, and extending from the upper 
Missouri to Texas, is well known. The occurrence of the same formation on the western side of the primary axis of the Rocky 
mountains, is quite interesting.’ . ; 

‘The dip of the rocks at Poblazon is to the west, or from the Rocky, Mountains; and this proves that these mountains have 
been elevated since the deposition of the cretaceous beds. It is, therefore, probable that the cretaceous beds on both sides of 
the Rocky Mountains were made by the same ocean.”’ : \ 


* The inferences in regard to dip, &c., are founded on observations and sections furnished by Dr. C. C. Parry. 
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The relative position of these cretaceous beds is precisely the same throughout Texas that it 
is along the valley of the Mississippi river, in the States of Tennessee, Arkansas, Illinois, and - 
Missouri, where they rest upon the upper carboniferous strata. 

In an economical point of view, the most important results shown by this collection are the 
almost constant association of metalliferous products at the junction of the igneous with the 
metamorphic rocks of the carboniferous period, or perhaps sometimes with metamorphic rocks 
of more ancient date. 

The collection of silver lead ores and copper ores, from different veins, with the associated 
rocks, show that they are always near the junction of the igneous formations, and the superin- 
eumbent more or less altered limestones. The metalliferous veins, it would appear, always 
penetrate the limestones, which vary in character from gray or grayish blue granular beds with 
fossils, to light colored or nearly white crystalline limestones. The specimens which can be 
identified are clearly of carboniferous age, though some erratic specimens show that the older 
Palzozoic limestones may enter into this combination ; and possibly some of the cretaceous beds 
have become so altered’as to be undistinguishable from the older rocks, though we have yet had 
no proof of extensive metamorphism in rocks of this age. 

These circumstances, nevertheless, do not affect the general inferences regarding the metal- 
liferous character of the rocks at or near the junction of the two systems. The facts before us 
warrant the conclusion that the conditions enumerated apply not only to the region actually 
travelled over, but also to the highly metalliferous regions farther to the south in the same 
range. These facts also suggest the importance of a more careful examination of this range 
in its northern extension, which we already know to have the same geological constitution, but 
which has scarcely been explored with a view to its economical resources. 
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OBSERVATIONS UPON THE IGNEOUS AND METAMORPHIC ROCKS, AND ASSO- 
CIATED MINERALS, IN THE BOUNDARY SURVEY COLLECTIONS, 


The preceding catalogue of specimens, with observations upon their character and geological 
age, and a resumé of their geographical distribution, may very properly be followed by some 
notice of their relative positions in the series, and their correspondence with, or difference from, 
others of the same age in other parts of the country. 

From time to time, and from various sources, we have learned that large areas of the central 
portion of this continent are occupied by rocks of igneous or metamorphic character ; and that 
the plains and valleys present geological formations of different and more recent periods. We 
have also been made aware of the entire distinctness, in character and origin, as well as 
geographical separation, of the great mountain chain of the Cordilleras, or Sierra Nevada of 
the North, from the more easterly ranges of the Rocky Mountains. 

Physically, the great central mountain region, or Rocky Mountain chain, with its subordinate 
ranges, is clearly as distinct from the western chain, notwithstanding there may be numerous 
isolated peaks and short broken ranges, which form a partial connexion between them, Still, 
again, the Sierra Nevada and the coast range are recognized as geographically distinct. 

Geology has likewise proved these several mountain ranges to be of different origin and of 
different age. The Cordilleras, or Sierra Nevada, and the subordinate ranges, or isolated 
mountains dependent upon that stupendous chain, are all of the older metamorphic rocks, 
consisting of stratified rocks of Paleozoic age, silurian, devonian, and perhaps, to some extent, 
of carboniferous strata, which have been changed from their original condition, and finally 
elevated into mountains, The lithological character and mineral products are identical with 
the rocks of the Appalachian chain, which form the great elevation from Canada and Nova 
Scotia to Alabama, on the eastern side of our continent. Their lithological characters and 
mineral products correspond likewise with rocks known to be of that age in other parts of the 
world, 

The series of specimens in the boundary collections, and the specimens in other collections, 
brought from this mountain range, exhibit all the varieties of mineral materials and differences 
of aggregation presented in a series of the rocks of the Appalachian formations. The auriferous 
gravel of California is derived from the quartz veins in the slates and other rocks of the Sierra 
Nevada, as the auriferous gravels of Canada, Virginia, the Carolinas, and Georgia are derived 
from the quartz veins of the Appalachian rocks. The auriferous quartz veins of California are 
the same in character, in age, and origin, as those traversing the metamorphic rocks of the 
great eastern chain from Canada to Georgia. 

There are even stronger, though more subtle, analogies between the rocks and minerals of 
these widely distant mountain regions, when submitted to the researches of the chemist. 
Rocks and compound minerals, while known by the same names, are often found, on careful 
analysis, to possess different proportions of certain elements; or they may in one case contain 
an elementary mineral substance not known in the other. Now, even in this regard, the 
researches of chemistry have proved that certain mineral products of the one mountain chain 
are precisely similar to the same in the other. And we might go still further, and show that 
the order of succession among beds of a certain character is the same in both mountain chains, 
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and prove also, by dynamic and chemical laws, that it could not have taken place in any other 
order, 

The present occasion does not require the details of comparison between these two ranges of 
the same age. Still, it is not a little interesting to know that two mountain chains, produced 
from the metamorphism of series of strata of the same age, now form, the one the eastern, and 
the other the western, outlines of our continent. The one has a direction from northeast to 
southwest, and the other, almost at right angles, from the northwest to the southeast, 
giving us the great breadth of continent at the north, and the narrow southern extremity. 

The coast range of mountains presents us with quite distinctive features in the specimens, 
and we know from many sources that it consists of recent igneous rocks and metamorphic strata 
of very modern age, the igneous products being chiefly greenstone or basalt, amygdaloid, and 
materials of similar character. Further east, the Cordilleras offer a striking contrast in the 
collections to those made along the route travelled from the coast of Texas to the westward, 
From the coast to the Rio Grande, the specimens from the Limpia range, from the Sierra 
Madre, and the Organ Mountains present no character similar to those from the Cordilleras. 
The granites are all of different aspect, With glassy feldspar, occuring in connexion with known 
volcanic products, as porphyry, greenstone, and mixtures of quartz, feldspar, and olivine, etc. 

There are among these no granites assuming a gneissoid structure; no granites with shorl, 

tourmaline, or garnets; no talcous (pholerite) slates, chloritic or mica slate rocks, as in the 
Cordilleras. The lithological aspect of the two collections is at once conclusive of their different 
age and origin. 

Whatever the Rocky Mountains may offer in other parts of their range, that passed over in 
the boundary survey gives no indication of the occurrence of the older metamorphic rocks, 
Indeed, the materials of purely igneous origin so largely preponderate, that the few metamor- 
phic specimens appear quite subordinate; while the observations accompanying the igneous 
specimens prove that they form nearly entire mountains which are crossed upon the route. 

We are aware that further to the north there are extensive mountains, which bear rather the 
character of metamorphic than of igneous products; but even these do not resemble the meta- 
morphic rocks of the western chain. 

In the specimens from this range, we see the predominating influence of volcanic action, and 
the result of the same action in the influence of heated waters holding silex in solution, by 
which the more porous masses have been penetrated and become solid, or so changed in color 
and condition that there is an almost infinite variety of these products of one prime source. 
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OBSERVATIONS ON THE CARBONIFEROUS LIMESTONE OF THE BOUNDARY 


SURVEY COLLECTIONS, AND ITS RELATIONS WITH THE CARBONIFEROUS 
LIMESTONES OF THE MISSISSIPPI VALLEY. 


The carboniferous limestone, so often mentioned in the preceding pages, and which has been 
usually referred to in published reports as ‘‘ Carboniferous limestone,”’ and as ‘ Lower carbo- 
niferous limestone,’’ is actually of the same age as the coal measures. This point we have but 
lately had the means of satisfactorily determining. 

Several species of fossils were known to characterize this formation over a wide extent of 
country, and from their associations the rock was referred simply to ‘‘carboniferous limestone,’’* 
without distinguishing the order of position among the different members of that series. Among 
these species were several known to occur in the coal measures of Ohio, Indiana, Illinois, Iowa, 
and Missouri, while none of them were characteristic of the lower carboniferous limestones. 

In the Missouri Geological Report of 1855, Professor Swallow has placed the limestones and 
shales of Weston and other localities, which contain these fossils, in the upper coal measures. 
At the same time, some of them are known to occur in the lower coal measures ; and, with our 
present knowledge, we are constrained to believe that certain species occur both in the upper 
and lower coal measures of the west. 

In order to understand fully the relations of this higher carboniferous limestone of the west 
to the other members of the series termed carboniferous, it is necessary to present the following 
section of these rocks, beginning with the upper member : 


Section of the carboniferous limestones and the coal measures in the 


valley of the Mississippi. (LOCALITIES. 


Shales, shaly sandstones, sandstones, and seams of coal, | Localities of the upper carboniferous limestone, Ohio; Indiana. 
Tilinois; Weston and Bellevue, Missouri; Great Salt Lake, 
Utah Territory ; near Santa Fé, and at the Pecos village, 


New Mexico, etc. 


with shaly and more compact limestone, constituting 
the upper coal measures. This limestone is designated 
- as the upper carboniferous limestone, and constitutes the 
carboniferous limestone of the Rocky Mountains. 
Coal measures below the limestone, being the middle and 
lower coal measures of the Missouri report, and the 
lower coal measures, in part, of Ohio and Pennsylvania. 


Vil. 


Ohio, Indiana, Illinois, Missouri, etc... sscccccsseccetsescve 


VI.—Kaskaskia, or Upper Archimedes limestone........000- 
V.—Gray, brown, or ferruginous sandstone ...s.eeceseeeeee 


TV.—St. Louis limestone, or concretionary limestone ........ 


ATENACCONS DEA. inrs sain marqet.aiedeseslacnts wp sciecieinesie eas 


Il, 
Magnesian limestone..... eeevere 


Beds of passage, shale or marl, with geodes of quartz, etc. 
IJ.—Keokuk limestone, or Lower Archimedes limestone..... 
Beds of passage, (cherty beds,) 60 to 100 feet ......000 
I.—Burlington limestone ....cescescccsccssrencencesoness 


Oolitic limestone and argillaceous sandstone of the Che- 
mung period. : 


Warsaw, or second Archimedes limestone.....e.eeees 


Seem e ree esereeeerees 


Kaskaskia and Chester, Illinois; St. Mary’s, Missouri, etc .... 

Below St. Genevieve, Missouri, between Prairie du Rocher 
and Kaskaskia, I}linois. 

St. Louis, St. Genevieve, Missouri; Alton, Illinois; highest 
beds below Keokuk, Iowa. 


Warsaw and Alton, Illinois; Spergen Hill, Bloomington, Ind. 


Keokuk, lowa; Warsaw, Illinois .....seessscececscvcveccce 
Keokuk, Iowa; Quincy, Illinois; above St. Genevieve, Mo... 
Rapids of the Mississippi, above Keokuk .......essseeessese 
Burlington, Iowa; Quincy, Illinois; Hannibal, etc., Missouri... 
Burlington, Iowa; Hannibal, Missouri... .e+ccsscesorsecces 


* Dr. Owen in his report upon the Chippewa land district, gives numerous sections of the carboniferous limestone in the 
Mississippi and Missouri valleys, and its connexion with beds of coal; but he does not speak positively with regard to the position 
of this rock or its distinction from the carboniferous limestones below. 
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The limestones in the lower part of the section are those usually termed ‘‘ carboniferous 
limestone.”’ The group consists of distinct members, each marked by numerous characteristic 
fossils, and the whole together representing the phases of a calcareous formation, going on in an 
ocean, where the conditions of its bed and its limits were subjected to change. 

The limestones of this period are well developed in the valley of the Mississippi, from above 
Burlington, in Iowa, and Oquaka, in Illinois, as far south as below the towns of Kaskaskia 
and Chester, on the Illinois side, and St. Genevieve and St. Mary’s, on the Missouri side. 
Several of the members are known in Indiana, and one or more in Kentucky, Tennessee, and 
Alabama, and also in Arkansas. Throughout all this region these limestones, whether 
developed as the full series or in a single member, underlie the coal measures proper. 

In all the collections which I have examined from Texas and New Mexico, and from points 
farther north in the same line, and particularly in the collections made by Captain Stansbury, 
on his route from the Missouri to the Great Salt Lake, and in that region, I have never observed 
fossils which are characteristic of any member of the lower carboniferous limestone, We have, 
thus far, no evidence of the occurrence of lower carboniferous strata among the Rocky mountains ; 
while at intervals from the northern limits of the United States along the range of the Rocky 
Mountains, and both east and west of the principal range, we have the upper carboniferous 
limestone everywhere more or less perfectly indicated by its characteristic fossils. - Among these 
are Spirifer cameratus, S. lineatus, Terebratula subtilita, Productus Rogersi, P. semireticulatus, 
Zaphrentis Stansburyi, and others. From a recent comparison of specimens from Ohio, Illinois, 
Towa, Missouri, Kansas, Texas, and New Mexico, I find the same association of species from 
numerous localities.* 

In the eastern and northern part of the State of Ohio, (and perhaps extending into Pennsyl- 
vania,) there are thin bands of limestone associated with the coal measures. These beds are 
usually shaly in character, often separated by wide vertical joints, and weather to a brown 
color. Although recognized at numerous points, I am not aware that these beds have been 
regarded as continuous, though they are doubtless indications of a continuous formation. A 
comparison of fossils from numerous points in the coal measures of the West, shows very con- 
clusively that one or more of these beds of limestone are continuous, or at least that the same 
association of fossil species occur at so many points as to leave no doubt of a similarity in the 
conditions of the ocean bed over a wide area now occupied by the coal measures. 

One of these bands of shaly limestone, containing throughout the same species of fossils, may 
be traced from northeastern Ohio, or even from Pennsylvania, through Indiana, Illinois, Iowa, 
and Missouri, becoming in the latter State, and in the adjoining parts of Nebraska and Kansas, 
an important limestone formation, and constantly increasing in a westerly direction until it 
becomes the prominent limestone of the Rocky Mountain range. 

According to the report of Captain Stansbury, and from specimens brought by him from the 
Salt Lake region, we learn that it there forms extensive mountain ranges or at least that it is 

*Tt was from a limestone in the coal measures of Ohio that Dr. Hildreth procured several species of fossils which are 
described by Dr. Morton in the American Journal of Science, vol, xxix. The Spirifer cameratus of that paper appears to be 
identical with one described by Dr. Roemer as S, Meusebachanus, and by the writer as S. triplicatus, in Stansbury’s report, and 
the same is referred, with doubt, by Dr. Owen to Spirifer fusciger of Keyserling. The species presents much variety in different 
localities, but a comparison of specimens from Ohio, Iowa, Missouri, Texas, and Now Mexico, leads me to infer that they are 


all of a single species first described by Dr. Morton, It is possible that further comparisons may shaw the occurrence of twa 
closely allied species, but more extensive collections are ‘required for this purpose. . 
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the most conspicuous rock of the north and south ranges in the vicinity of the Great Salt Lake. 
The limestone from these localities is a dark-blue, compact rock, often, in specimens, gray and 
subcrystalline, and sometimes with sparry veins. 

This limestone, identifed by its fossils, is found in the collections made near Santa Fé, New. 
Mexico, at the Pecos village, the Mogollan Mountains, at El Paso, upon the river San Pedro, 
and the numerous other localities. From a sketch and the notes of Dr. Parry, before alluded 
to, this limestone forms a conspicuous part of some of the mountains along the boundary line. 
There can be little doubt that the same limestone occurs much further to the southward, and “ 
that it constitutes the principal calcareous formation of that part of the country, whether in an 
unaltered or in a metamorphic condition. It is, as already stated, the limestone traversed by 
veins of silver lead, from which specimens have been brought in the boundary collection. 

The collections of Dr. Roemer, from Texas, indicate very clearly the occurrence of this lime- 
stone at the places examined by him; and he gives no figures of species belonging to lower 
carboniferous limestones. 

From the massiveness and compact texture of many of the specimens from the southwest, and 
the subcrystalline character of others, we are prepared to find that this rock has become much 
more extensively developed than in the northeast, or even in Missouri or Kansas; and it would 
appear, also, that the shaly beds which accompany the limestone in these localities and are 
often more conspicuous than the limestone itself, have diminished so far as to form no striking 
feature in the far west and southwest. We are not able to learn that it is there ever accompa- 
nied by coal, and it is presumed that the shaly and sandy materials associated with the coal, as 
well as the coal itself, have thinned out in that direction, or become of such tenuity as to be of 
no importance. 

The relations of this limestone to the lower coal measures, in the States bordering the Missis- 
sippi river, render its occurrence a subject of interesting economical inquiry. Since we know 
that the most extensive and valuable beds of coal in the west are of the lower coal measures 
which lie beneath the upper limestone, they may still be found to underlie the upper carboniferous 
limestone of the Rocky Mountains, as they do the same limestones in Kansas, Missouri, Towa, 
Illinois, and Indiana. Thus far I am not aware that any inquiries of this kind have been 
instituted in the explorations and surveys already made. 


Having thus briefly described the range of the upper carboniferous limestone, we may now 
take a comprehensive view of its conditions and extent. We find that during the coal period, 
in the States east of the Mississippi river, thin strata of limestone, or calcareous shale, 
were deposited, These are charged with brachiopoda, of genera characterizing the car- 
- boniferous limestone below the coal measures, though of species distinct and peculiar. 
So thin and insignificant is this formation, that we can scarcely regard it as the product of a wide 
and deep ocean, Tracing it westward, however, its importance increases ; from being entirely 
subordinate to the coal measures proper, and scarcely affecting the character of that formation, 
it becomes a characteristic mass; the calcareous mud mingles with the coal, and the latter 
becomes subordinate to the limestone and calcareous shales. Still further west it is a vast lime- 
stone formation, next in importance to the great calcareous formation below the coal, or lower 
carboniferous limestone formation. 

The conditions favorable to the production of an extensive deposit of marine limestone are 
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not such as usually accompany the production of coal. In the present instance, the ocean, 
depositing the great limestone formations previous to the coal period, occupied to a great extent 
the present area of the coal measures which succeeded. Land plants in excessive growth, 
estuary or shallow water shells attend the production of the coal and its associated strata. We 
begin thus to comprehend the truth that, during the period of the great coal formations of the 
Appalachian, and the Mississippi valley, there existed a broad ocean at the far west and south- 
west, in which these calcareous deposits were in course of formation ; that during the oscillations 
which we know to have occurred throughout the coal period, there was a time when the whole area 
became depressed so as to allow the waters of the southwestern ocean to flow over all the coal- 
Measure area, or, at least, as far northward and eastward as the northeastern part of Ohio; and 
from hence is derived the limestone under consideration, The calcareous bands deposited along 
the northeastern margin of this ocean, we now find interstratified with seams of coal, and beds 
of shale and sandstone containing land plants; while, as the waters deepened towards the south- 
west, the formation exhibits the differences of character which we would necessarily expect to 
find in an ocean deposit. 

The evidence of the existence of this ocean in the far west and southwest, during the coal 
period, amounts to almost a proof that the conditions of that area, which now constitutes a part 
of the continent, were never such as to admit of the production of coal plants, and the deposit of 
such materials as make up the coal measures, at least during the latter part of the coal period. 
In regard to the earlier part of that period, or the time in which the lower coal measures were 
formed, we have not, as I conceive, at present, the means of fully deciding what were the con- 
ditions in the central and southwestern part of our continent. 
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OBSERVATIONS UPON THE CRETACEOUS STRATA OF THE UNITED STATES, 
WITH REFERENCE TO THE RELATIVE POSITION OF THE FOSSILS COL- 
LECTED BY THE BOUNDARY COMMISSION. 


The list of fossil species from the localities visited by the Boundary Commission shows so 
large a number identical with those described and figured by Dr. Roemer in his Kreidebildungen 
von Texas, that we cannot doubt the occurrence of the same beds throughout the whole extent 
surveyed, as far as the neighborhood of El Paso and Frontera. These collections, made at 
intervals over so wide an extent, would be likely to give us some representative species from 
different and successive beds of the formation, should it there exhibit similar subdivisions as are 
elsewhere known in this formation, in other parts of the country. With the exception of two 
species, they are all distinct from those known in the cretaceous formation of New Jersey and 
Alabama, where the fossils have been most carefully studied. They are equally distinct 
from the species occurring in Nebraska; while those from the last-named region present 
so many species in common with New Jersey and Alabama, that we cannot doubt the general 
equivalency of the beds in these distant points. The species known from Tennessee are likewise 
identical with New Jersey species to a great extent, leaving no cout as to the exact equivalency 
of the formation in the two localities. 

The cretaceous formation, as known in New J: ersey, can therefore be traced by the Atlantic 
coast to Alabama, and thence into Tennessee, and even southern Illinois; and though not yet 
followed continuously to the northward, it is nevertheless recognized in Nebraska by numerous 
identical species of fossils. 

When we carry forward our investigations in a southwesterly direction, however, we soon 
lose, toa great extent, the evidence of identity in the fossils; and in Arkansas the Hxogyra 
costata, Ostrea vesicularis, and Tirigonia thoracica, are almost the only species identical with 
those known on the east of the Mississippi river, and in Nebraska. At the same time, other 
species occur in considerable abundance, which are of decidedly cretaceous character, leaving no 
doubt of the existence of that formation, though we have lost the evidences which guide us in 
more eastern localities. 

Since this change in the character of the fossils is quite observable as far north as Fort 
Washita, in Arkansas; and since the types of the green sand of New Jersey and Alabama 
extend as far north as Tennessee and Illinois, it is clear that the change is not due to climatic 
influence or to geographical distance. It would moreover be unreasonable to suppose that such 
a change in the nature of the sediment had taken place as to destroy within this short distance 
all the forms of life so well known further east, and replace them with others adapted to the 
different condition. Indeed, we are not informed that there is any great change in the litho- 
logical character of the strata; though it is true that the cretaceous beds of Arkansas, Texas, 
and New Mexico, (as we judge from the specimens,) are more calcareous than those of New 
Jersey and Nebraska, But they are not more so than in Alabama, where the “ Rotten lime- 
stone’’ attains a thickness of 400 feet, and contains species common to the regions just referred to. 

It is not due therefore to difference of latitude, or to a change of conditions in the sediment, 
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that we have this difference in the organic remains of the formation; but it is doubtless true 
that this region of the cretaceous formation of the southwest, which has yielded nearly all the 
fossils, represents a different epoch in the cretaceous period from those beds further east and in 
the northwest, of which the organic contents are better known. 

The relations of that part of the cretaceous formation, which is developed in Texas and New 
Mexico, to the same formation as known on the east of the Mississippi river and in Nebraska, 
becomes a matter of much interest and importance. 

The various examinations in Texas and in Arkansas, as well as along several lines of survey, 
do not give us any sections of these beds showing their relations with other formations, or 
indications that there may be more than a single member of the cretaceous formation from 
which all these fossils have been derived. 

Before attempting to theorize in regard to the probable cause of this difference in the fossils 
of the cretaceous strata at these distant points, we may bring together in a general manner the 
results of investigations made at various points and at different times, which may serve to throw 
some light upon this question. 

In the earlier investigations of the cretaceous formations of New Jersey and other parts of the 
United States, Dr. Morton subdivided the whole into three groups or divisions. 

First Grour.—Upper cretaceous strata. 

Sxconp Group.—Medial cretaceous strata. 

Turrp Grour.—Lower cretaceous strata. 

The upper division embraced the Nummulite limestone of Alabama, being especially charac- 
terized by the presence of Plagiostoma dumosum, Nummulites Mantellii, (Orbitoides Mantelli.) 
This rock is now regarded as belonging to the older Tertiary formations. 

The medial division was regarded as contemporaneous with the white chalk of Europe. 

The lower division embraced the ‘‘ ferruginous sand deposits of the Atlantic States, extending 
from Martha’s Vineyard to South Carolina and Alabama, and into Mississippi, Arkansas and 
Missouri.” : 

These strata were at that time regarded as contemporaneous with those which lie between the 
white chalk and oolite in Europe. 

The foregoing subdivisions were proposed by Dr. Morton in some ‘‘ additional observations”’ 
appended to his ‘‘ Synopsis of the organic remains of the cretaceous group of the United States,”’ 
and published in the Journal of the Academy of Natural Sciences in 1842. Accompanying this 
classification of the cretaceous formation is a list of fossils from each of the subdivisions, 
including all those which had been described up to that period. 

Professor Rogers, in his report upon the geology of New Jersey, in 1840, proposed a division 
of the erctaceous formation of the State into five members. These subdivisions, however useful 
they may have been topographically, are not accompanied by the paleontological evidence 
necessary to enable us to determine their value as distinctive groups, or to aid us in a.compari- 
son with the sequence in other localities. 

More recently the investigations made during the geological survey of the State of New 
Jersey have thrown further light upon the order of succession, and the lithological character of 
the members composing the green sand formation of New Jersey. The section given by 
Professor Cook, which has been verified by borings in several places, leaves no doubt that we 
have now arrived at a knowledge of the true relations of the different members of this period as 
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developed in New Jersey; and it is the more interesting since it enables us to show the true 
position of certain well marked and widely distributed cretaceous fossils, in relation to others 
which approximate in character to Tertiary types. 

The following section gives the expression of all that is at present known regarding the order 
of succession among the members of the system as they occur in eastern New Jersey.* 


Divisions, lithological General remarks, sub-divisions, etc. 


: 


characters, etc. 


Vill 


VI 


IV 


Equivalent to Nos. 4 and 5 of the Nebraska section. 


Ill 


II 


— 


Green sand, 3d or upper 
bed. 


Quartzose sand, resem- 
bling beach sand. 
Green sand, 2d bed. .... 


Quartzose sand, highly 
ferruginous through- 
out, and argillaceous 
in its upper part. 


Green sand, Ist or lower 


bed. 


Dark colored clay, con- 
taining green sand in 
irregular stripes and 
spots. 


Dark colored clay......- 


Fire clay and potters’ 
clay. , 


Gneiss. 


This bed admits of a triple division, the cen- 
tral portion is nearly destitute of fossils, 
while those of the upper and lower divis- 
ions are mostly dissimilar. 

This bed is (so far as known) quite destitute 
of fossils. 

(a) Yellow limestone of Timber creek.,....+ 


(b) A bed of nearly unchanged shells........ 


(c) Green sand, etc. .cacccercccccscsicnse nes 


This rock is sometimes indurated or cemented 
by oxide of iron. 


Several subdivisions may be recognized, de- 
pending on the character of the marl, etc. 


¢ 


Position of beds Nos, 2 and 3 of the Nebraska 
section. 


At the present time the evidence tends to 
show that No. 1 of the Nebraska section 
is represented here by Nos. 1 and 2, and 
that Nos. 2 and 3 of the Nebraska section 
are wanting,and would finda placebetween 
Nos. 2. and 3 of this section, if existing. 


Characteristic fossils, etc. 


(a) Characterized by Eschara digitata, Mon- 
livaltia (&nthophyllum) atlanticum, Nucleo- 
lites crucifer, Ananchytes cinctus, 4. fimbria- 
tus, Morton. 

(6) Among the characteristic fossils of this bed 
are Gryphea vomer, G. convexa, and Tere- 
bratula Harlani. 

(c) Cucullea vulgaris is the most characteristic 
fossil of the lower division. 

Exogyra costata, Ostrea larva, Bellemnitella 
mucronata, Pecten (Neithea) quinquecostatus ? 

. and many other fossils, mostly in the con- 
dition of casts of the interior, or impres- 
sions of the exterior. 

Exogyra costata, Orstrea larva, Bellemnitella 
mucronata, Terebratula Sayi, (Gryphea con- 
vera and G. mutabilis) Ostrea vesicularis. 

Ammonites Delawarensis, Ammonites placenta, 
1. conradi, Baculites ovatus, casts of Cardium. 


This bed contains large quantities of fossil 
wood, (no animal remains are known to 
occur in it.) 


- 


soc correccctsccccccescseccsevesesesesseees| Lhis bed contains fossil wood and numerous 


impressions of leaves, but no animal re- 
mains. 


In Alabama, according to the report of Professor Tuomey, the cretaceous strata admit of a 


* This section has been communicated to me by Professor George H. Cook, of the New J ersey Geological Survey, and gives 
seme additional information beyond that already published in his Geological Report. 
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three-fold division, in which the upper member consists of the ‘‘rotten limestone,’’ the central 
an arenaceous group, and a lower dark colored clay. 

Without at present having the means of exact comparison, it may ‘be inferred that there is a 
close agreement between the different members of the series in Alabama and New Jersey. The 


_ specific identity of many of the characteristic fossils leaves no doubt.as to the close similarity of 


the formation there developed, with the beds in New Jersey, from which a large part of the 
fossils. described by Dr. Morton were obtained. The calcareous part of the formation in 
Alabama acquires a far greater development than in New Jersey, and appears to be there the 
principal repository of the fossils of this period. 

It is now more than fifty years since Messrs. Lewis and Clark, in their expedition to the 
Columbia river, brought from the Great Bend of the Missouri river some fossils, which were 
afterwards identified by Dr. Morton as belonging to the cretaceous formation, and from beds of 
the same age as the marl or ferruginous sand of New Jersey, Delaware, and Alabama. Subse- 
quently Mr. Nuttall brought some species from thesame locality. Dr. Morton, in his Synopsis, 
(1834,) acknowledges the receipt of Gryphea Pitcheri and other cretaceous fossils of great interest, 
from the plains of Kiamesha, in Arkansas, from Dr. Z. Pitcher, of the United States army. Dr. 
Morton also mentions other fossils from the falls of Verdigris river, in the same Territory. 

It is nearly twenty years since Mr. Nicollet first visited and explored the country about the 
sources of the Mississippi and some parts of the Missouri river, as far up as Fort Pierre. The 
collections made by this gentleman enabled Dr. Morton to designate about sixteen species of 
cretaceous fossils, half of which were regarded as common to that region, New Jersey, and 
Alabama. Mr. Nicollet, in his report, has given the following section of the -beds of the 
eretaceous formation upon the Upper Missouri : 

D.—A plastic clay deposit, about 200 feet thick, divided into two naan parts by a stratum of 
carbonate of lime in nodules. 

©.—A ferruginous clay, of a yellowish sor, containing masses resembling septaria and 
seams of selenite. 

B.—A calcareous marl, generally from 30 to 40 feet thick. 

A.—* Argillaceous limestone, containing ‘noceramus Barabini (?) in great numbers, and very 
much compressed, and so arranged as to give the rock a slaty appearance.’’*—(At Dixon’s Bluff.) 

The importance of these divisions does not appear to have been fully appreciated, or the col- 
lection was not sufficient to establish the restriction of species within the limits thus indicated. 

In the meantime, the explorations of Lieutenant Frémont, of Lieutenant Abert, of Captain 
Stansbury, and others, and more extended examinations made under the direction of Dr. D. D. 
Owen, in his Geological Survey of the Chippewa Land District, have brought to light other 
cretaceous species from this region ;+ while the several Pacific railroad surveys have shown the 
oceurrence of cretaceous fossils at various points farther to the south, and at intervals which 
indicate a continuation of the formation from the Missouri river to New Mexico. More recently, 
Dr. Evans, who had previously visited this region as assistant in the geological survey of Dr. 


* The species of Inoceramus in Mr. Nicollet’s collection, in a condition here described, was subsequently identified by me as: 
the same with that brought by Captain Frémont from the Smoky Hill river.—(See report, p. 310.) 
{ In his report Dr. Owen does not notice the subdivisions of Mr. Nicollet’s section; and the cretaceous species figured and 
described’ appear all to have been derived from a single bed of the formation. 
17M 
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Owen, has collected, and with Dr. B. F. Shumard, has described, several new cretaceous species 
from the same region. ' 

In 1853, Messrs. I’. B. Meek and F. V. Hayden made an extensive collection of the fossils of 
the cretaceous formation upon the Missouri river in Nebraska; and among these somewhat more 
than thirty new species, a number equal to all the cretaceous species before known as occurring 
in that region. ‘These species were described by the writer, in connexion with Mr. Meek, in 
the Memoirs of the American Academy of Arts and Sciences.* A section of the cretaceous and 
tertiary strata of the Missouri river and the Mauvaises Terres, compiled from the notes of Mr. 
Meek, made upon the ground and verified by subsequent examination of the fossils, likewise 
accompanied the paper just noticed, on page 405 of the same volume. 

The order of succession among the beds constituting the cretaceous formation, and their litho- 
logical character there established, are as follows: 


Section of the members of the cretaceous formation, as observed on the Missouri and thence west- 
ward, including the tertiary beds of the Mauvaises Terres. 


Tertiary formation....cocsccrcrsnecctsecces Indurated clays, beds of sandstone, conglomerate, limestone, &c., contain- 
ing remains of Mammalia and Chelonia, with a few species of fresh water 
shells. 

3 if 4 V.—Arenaceous clay, passing into argillo-caleareous sandstone; 80 feet 

é Equivalent of Nos. III, Cand D of Nic thick, Ai 

- IV, V, and VI of the ebtiapeasaaitek: IV.—Plastic clay, with calcareous concretions, containing numerous fossils ; 

S New Jersey section. 250 to 300 feet thick. (This is the principal fossiliferous bed of the cre- 

8 taceous formation upon the upper Missouri.) 

g | eg Sea III.—Caleareous marl, containing Ostrea congesta, Inoceramus problematicus,t 

2 a ’ scales of fishes, &c.; 100 to 150 feet thick. 

3 aie: II.—Clay containing few fossils ; 80 feet thick. 

3 I.—Sandstone and clay; 90 feet. The probable equivalent of Nos. T and II 

& of the New Jersey section. 


o) 


arboniferous formation......:2sseesses++++ 1[—The sandstone, No. I of section, rests upon buff colored magnesian lime~ 
stone of the upper carboniferous period. 


In this section Nos. II and III correspond to A and B of Mr. Nicollet’s section, while the 
sandstone, No. I, was either overlooked by him, or may have been referred to the aachonieenes 
strata. { i 

The divisions C and D of Mr. Nicollet’s sections are subdivisions of Nos. IV and V of our 
section, or probably of No. IV alone, since No. V is not known to occur on that part of the 


* «Description of New Species of Fossils from the Cretaceous Formation, by James Hall and F. B. Meek. Memoirs of the 
American Academy of Arts and Sciences, vol. V, new series. 

{ In a subsequent exploration of this region Dr. Hayden discovered Inoceramus problematicus in this bed, in precisely the same 
conditions and in a rock identical with that in which the specimens occur brought by Captain Frémont from the Smoky Hill 
river, and by Captain Stansbury from between the Big and Little Blue rivers. 

A careful comparison of Inoceramus fragilis, from bed No. 2, Nebraska section, (Hall and Meek, Memoirs Amer. Acad., sob 
V, new series, page 388,) has satisfied both Mr. Meek and myself that it is identical with Z. problematicus, the specimen described 
being the young of that species. The young specimens of the latter shell from Arkansas and Smoky Hill river present no 
essential differences from those of Nebraska, ‘ 

Dr. Hayden has likewise made extensive collections in other parts of the Nebraska cretaceous and tertiary formations during 
the past two years. ~The new species of these collections have been described by Messrs. Meek and Hayden, in several papers 
published in the proceedings of the Academy of Natural Sciences of Philadelphia. These explorations, with the extensive col- 
lections of fossils, have served to sustain the correctness of the order of succession among the subordinate members of the series 
as given in the section above; indicating, however, that the beds Nos. II and III, as well as Nos. IV and V, may in some 

_ Jocalities merge into each other; while the limits between Nos. II{ and IV remain well marked throughout the region explored. 

{ From the fact that Mr. Nicollet remarks, (page 35,) that the part of stratum A above water, on the day of his “‘ examina- 

tion, was three feet,”” we may infer that the sandstone No. I was not seen by him. 
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“Missouri which was examined by Mr. Nicollet. Although admitting of several subdivisions 
from changes in lithological character,-the beds of No. IV do not present any groups of fossil 
species restricted within the physical or lithological limits designated, and they can scarcely, 
therefore, be regarded as of importance in the classification of the formation, or valuable in 
tracing the limits.of its members over a wide extent of country. 

The subdivisions A and B, corresponding to Nos. II and III of our section, are more important; 
and, although yielding so few fossils on the Missouri, they become well marked in other parts 
of the country. The “ Inoceramus Barabini,’’ represented by Mr. Nicollet as found in great 
numbers at Dixon’s Bluff, very much compressed and so arranged as to give the rock ‘‘a slaty 
structure,’’ is undoubtedly the Inoceramus problematicus, which is known to occur in this position, 
and does not occur in the higher beds of the formation upon the Missouri, so far as known at the 
present time. The Ostrea congesta, and all the other fossils from beds Nos. II and III of the 
section, are unlike species from New Jersey or Alabama, and appear to be restricted to these 
beds, At the same time the species identical with or analogous to species of New Jersey and 
Alabama occur in beds Nos. IV and V, which may perhaps be regarded as subdivisions of one 
groups. 

We are warranted, therefore, in referring the beds above No. III to the fossiliferous beds of 
New Jersey and Alabama, while we have yet no evidence that Nos. II and III do occur in either 
of these States. 

The beds Nos. III, IV, V, and VI of the New Jersey section, given on a preceding page, 
correspond in their fossils with Nos. IV and V of the Nebraska section; leaving the third green 
sand of New Jersey (No. VIII of that section) unrepresented in the northwest, so far as known 
at the present time. 

The New Jersey beds, Nos. I and II, which are marked only by fossil wood and impressions 
of leaves, appear to be represented by No. I of the Nebraska section, judging from the general 
character of the remains yet known in the two. Should this inference prove to be correct, the 
beds Nos. II and III of the Nebraska section will hold a position between Nos. II and III of 
the New Jersey section ; but I do not regard this question as yet determined. 

The relations of the beds Nos. II and III of the Nebraska section, and their characteristic 
fossils, become very important when we undertake the comparison of the cretaceous formation 
of Texas and New Mexico with that of Nebraska, Alabama, and New Jersey. 

The wide extent and persistence of Inoceramus problematicus, and its restriction to beds Nos. 
2 and 8, and their equivalents, so far as at present known, render it of great value in deter- 
mining a geological horizon, This species was first brought from the Missouri river by Mr. 
Nicollet.* It was collected by Captain, now Colonel, Frémont + upon the Smoky Hill Fork, 
where it occurs in a gray or buff color, and also in a blue, slaty limestone in great numbers, 
and being extremely flattened, gives to the rock a slaty structure, as described by Mr. Nicollet. 


* * Report on the Upper Mississippi River, by J. N. Nicollet, 1853. 


+ Report of the Exploring Expedition to the Rocky Mountains, by Captain J. C. Frémont, 1854. Appendix, geological 
formations and organic remains, by James Hall, At the time of my examination of Captain Frémont’s collections, I had 
an opportunity of comparing the specimens of Jnoceramus with those brought from the Missouri by Mr. Nicollet, and iden- 
tified the specimens in the two collections as the same species. The collections of Mr. Nicollet were, at that time, broken 
up, and I saw some of them in Professor Ducatel’s possession, in Baltimore, and others in Georgetown. The information 
given me was, that they were from near the Great Bend of the Missouri ; but by the examination of Mr. Nicollet’s report, 
it is very clear, from his statements, page 35, that this Jnoceramus occurs at Dixon’s Bluff, and not at Great Bend, since 
Mr. Nicollet refers to the former locality as exhibiting the base of the formation. 
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The specimens collected by Lieutenant Abert,* at Poblazon, are doubtless of this species, and 
are referred by Professor Bailey to the same species as those of Frémont’s report. ‘The same 
species was brought by Captain Stansbury + from between the Big and Little Blue rivers, in 
precisely the same conditions, and in a similar rock. In 1854 I received specimens of the same 
fossil, collected at several points on the Arkansas, by Colonel Frémont, during his later expe- 
dition. These occur in part in a bluish, or dull lead-colored, argillaceous limestone, and others 
in a gray or buff-colored limestone. 

Dr. Schiell collected this species of Inoceramus at the bend of the Arkansas river; and it is 
mentioned by Dr. Roemer as occurring near New Braunfels, in Texas. Dr. F, V. Hayden ‘has, 
more recently, brought the same from the bed No. 3, Nebraska! 

In Arkansas, this fossil is collected from the same localities, and apparently in the same 
position from which are obtained numerous species of Echinoderms, Gryphea Pitcheri, and other 
fossils of species yet unknown in Nebraska, or in any localities east of the Mississippi river. 

Fragments of the same species of Inoceramus occur in an argillaceous limestone, among the 
collections of the Boundary Survey, from the basin of the Rio Grande. In the same connexion 
occur several Hehinoderms of species identical with those from Arkansas—-Gryphea Pitcheri, 
Ammonites Texanus, etc. " 

The collections of the Pacific Railroad Surveys, which have been placed in my hands for 
examination, show that Ostrea congesta was collected by Mr. Marcou, from a point three miles 
north of Galisteo, between Fort Smith and Santa Fé.t This fossil, in Nebraska, is associated 
with Jnoceramus problematicus. In the same collection, and from the same locality, near 
Galisteo, there were specimens of a slaty limestone containing fragments of Inoceramus, which, 
although not identified at the time, is probably the Inoceramus problematicus, Thus we have 
abundant evidence of the distribution of this species from Nebraska to New Mexico. ; 

The section already established for the cretaceous strata upon the Missouri, as given above, 
and the occurrence of Inoceramus problematicus in the beds Nos. 2 and 3 of that section, serve to 
fix the place of that fossil in the series in reference to the other beds constituting the cretaceous 
formation in Nebraska. From the analogy of the beds Nos. 4 and 5, and the identity of several 
important species of fossils with those of New J ersey, Alabama, and Tennessee, we may regard 
the position of this fossil as determined in reference to the members of the series which occur in 
these States, this species haviug never been found, so far as we ate aware, in either New Jersey, 
Alabama, or Tennessee. Thus this fossil becomes one of the best guides for the identification 
of certain strata in the cretaccous system of the United States. , 

In a paper recently published in the proceedings of the Academy of Natural Sciences, by 
Messrs. Meek and Hayden, speaking of the geographical distribution of the cretaceous fossils, 
they refer to the well known species Ammonites placenta, Scaphites Conradi, Baculites ovatus, 
and Nautilus Dekayi, as being common to the central or upper portions of New Jersey cretaceous 
strata, to the rotten limestone of Alabama, and to beds Nos. 4.and 5 of Nebraska. - Alluding 
to the position of the cretaceous beds of the southwest, they remark : 

** At the same time the total absence of the above named fossils, and, indeed, so far.as we yet 


© Report on a Geograghical Examination of New Mexico, by Lieutenant J. W. Abert, 1848. ‘Notes concerning the min- 
erals and fossils, by Professor J. W. Bailey, page 547. See note [pp. 117, 118] of the present report. 
’ t Exploration of the Valley of the Great Salt Lake, by Captain Howard Stansbury, 1852. Appendix, geology and palzon- 
tology, by James Hall ; page 402. 
} See Pacific Railroad Reports ; survey of the thirty-second parallel ; Chapter IX, page 102. 


MEXICAN BOUNDARY LINE. 133 


know, of all the other species of the lowest and upper two Nebraska Cretaceous formations in the 
rocks from which Roemer and others collected so many species in Texas, and other south- 
western localities, renders it highly probable that if the latter occur at all in Nebraska, they 
must be represented by the beds Nos. 2 and 3 of our section. This conclusion is further 
strengthened by the fact that the only Nebraska:species yet found in the southwest, so far as 
we know, are Jnoceramus problematicus and Ostrea conges‘a, both of which are unknown in the 
northwest, excepting in the above named beds, and are mainly restricted to the latter. The 
well marked specific characters of these two fossils and their limited vertical range, together 
with their extensive geographical distribution, render the bed in which they occur a horizon as 
the highest importance in the identification of strata at remotely separated localities in these 
far western Territories. 

“That these beds, or formations of the same age, are widely distributed over a vast area of 
country, extending from near the great bend of the Missouri, in latitude 44° 15’, longitude 
99° 20’, westward to, and perhaps beyond, the eastern slope of the Rocky Mountains, and far 
south into Texas and New Mexico, is highly probable, from the occurrence of their character- 
istic fossils at many widely separated localities in this region. At any rate we know, from 
information obtained through Mr. Henry Pratten, of ‘the geological survey of Illinois, that 
TInoceramus problematicus is found in a light-colored limestone overlying a red sandstone on 
Little Blue river, a tributary of Kansas river. Colonel Frémont also collected specimens of the 
same shell from a similar rock on Smoky Hill river, in latitude 39°, longitude 98°, and at other 
localities between there and the rocky mountains.* More recently Lieut. Abert found the 
same, or a closely allied species, at a point as far southwest as latitude 35° 3’ N., longitude 
107° 2 W., and apparently on the western declivity of the anticlinal axis of the Rocky 
Mountains.t Roemer likewise collected in Texas specimens of a shell he refers to Inoceramus 
mytiloides of Mantell, which is considered identical with J. problematicus of Schlotheim. In 
addition to this we have seen, in Mr. Marcou’s collection, specimens of Ostrea congesta, from 
Galisteo, between Fort Smith and Santa Fé, where it probably holds the same geological 
position as the so-called Gryphea dilatata. 

“‘ The formations from which the above named fossils were obtained in the southwestern Ter- 
ritories, appear, from the statements of the various explorers of that region, to repose on a 
series of red, yellow, and whitish sandstones, and various colored clays, which are referred by 
Mr. Marcou to the Jurassic and Triassic systems. These lower beds, we think, are represented 
wholly or in part in Nebraska, by our formation No. 1, which, as previously stated, we regard 
as probably belonging to the lower part of the Cretaceous system, though it may be older.”’ 

Finally, in reference to the relative position in the series of a large part of the cretaceous 
fossils of the Boundary Survey, I have already, in a previous communication, stated that I 
regard them as occurring in the same geological horizon with the beds of Smoky Hill river, 
Poblazon, &c. Iam now prepared to fix their position in the same parallel with beds Nos, 2 
and 8 of the Nebraska section, and below those beds in New Jersey and Alabama, which contain 
Baculites ovatus, Nautilus De Kayi, and Ammonites placenta. 

The reasons for this conclusion are-obvious from what has preceded. The most conspicuous 
known fossils of beds 2 and 3 in Nebraska, are found in Arkansas and elsewhere, associated 


* See Prof. Hall's figures and remarks in Frémont’s report, p. 174, pl. 4. 
+ Lieut. Abert’s report of explorations in New Mexico and California, p. 547. 
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with-many of the species of the Boundary Survey collections, and from the persistence of Jnoce- 
ramus problematicus, and the almost uniform character of the rock in which it occurs, from 
Nebraska to New Mexico, we can have no doubt that the beds containing this fossil everywhere 
occupy the same horizon. 

The collections from the southwest have never antighead specimens of the cephalopods 
enumerated above, which characterize the upper cretaceous strata, and the few fossils which are 
common to Texas and New Mexico and New Jersey, render it probable that the higher beds of the 
formation have thinned out in that direction to a degree which renders them subordinate in 
importance to the lower beds of the system. The few specimens identical with species known 
in New Jersey, Alabama, and Tennessee, appear, from their color and the character of the 
associated rock, to have been obtained in a different bed from that of the greater number of 
specimens in the collection, which are associated with a more calcareous rock. At the same 
time, the absence of sections of strata leaves-‘us without positive information in this respect. * 

In the present state of our knowledge, it would appear that the beds 2 and 3 of the cretaceous 
formation of Nebraska have gradually increased in thickness and importance in a southwesterly 
direction, and, at the same time, have become more fossiliferous. In tracing the same beds 
through Arkansas, we find, in addition to the Jnoceramus problematicus, and associated with 
_ that fossil, Holectypus planatus, Toxaster elegans, Holaster simplex, Cardium multistriatum, Inoce- 
ramus confertim-annulatus, Gryphea Pitcheri, and others, which occur also among the Boundary 
collections, These facts clearly show that the beds have become much more fossiliferous than 
on the Missouri, or on the Kansas and Blue rivers, and we must regard the greater part of the 
Boundary collections as derived from the horizon of these beds. 

From the great vertical range of the characteristic cephalopods, above enumerated, in New 
Jersey, and their wide geographical distribution, and from the marked distinction in the types 
of fossils holding the lower position, we shall probably find it convenient to subdivide the 
cretaceous formation into three great groups: 

3. The upper division, comprising the first and second marl beds of New Jersey, with the 
intermediate ferruginous sand, and the clay below the first greensand bed, (Nos. III to VI of 
the section,) parallel to the beds 4 and 5 of Nebraska. _ 

2. The middle division, equivalent to the beds 2 and 3 of Nebraska, and the calcareous beds 
of the southwest, Arkansas, Texas, and New Mexico, containing the numerous Lchinoderms, 
Inoceramus problematicus, Gryphea Pitcheri, Hippurites, Caprina, ieringas Ammonites Texanus, 
and numerous other fossils. 

1. The lower division, represented by No. 1 of Nebraska, and probably equivalent to the 
lower clay beds of New Jersey, in which the only fossils yet known are of vegetable origin. 

It is not unlikely that the medial division may prove, in many localities, to be divisible into 
distinct beds beyond those recognized in Nebraska ; or, that as the formation expands to the 
southward, other beds not known on the Missouri will come in, or that the two there known 
will be found to become much modified in character. 


* A single observation in the notes accompanying the specimens leads me to infer that Exogyra costata, and one or two 
species besides, were collected from a higher position in the cliff than the other fossils. Since, however, it is probable that 
many species, not known in the same association in New Jersey and Alabama, may occur in connexion with Exogyra costata 
in the southwest, we cannot at this time separate the species belonging to the upper and lower divisions of the formation. — 

T learn, also, from Dr. Parry, since these pages were written, that he regards the bed containing Pxogyra costata and some 
other species, as holding a higher position than the calcareous beds of Leon Springs, and other localities along the route. 
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" From the facts’ before us it appears that Nos. 4 and 5 of the upper division, which are so 
largely developed on the upper Missouri, become gradually attenuated towards the southwest, 
and lose in a great measure their distinctive fossils. 

Although the specimens in the boundary collections do not clearly indicate the occurrence in 
that region of the sandstone No. 1 of the Nebraska section, it is nevertheless quite certain, 
from other collections in my possession, that the same rock occurs on the Arkansas river, 
possessing the same characters as in Nebraska. 

Dr. Shumard, in his examinations in Arkansas, speaks of a sandstone which clearly holds 
the place of No. 1 of our section. On page 181 of report, before cited, he says: “ Passing this 
range, the sandstone again reappears, and constitutes the prevailing rock to within a short 
distance of Fort Washita, where it disappears, and is succeeded by strata of the cretaceous 
period.’’ Although not recognized by Dr. Shumard as a member of the cretaceous formation, 
still it holds, in regard to the beds in Arkansas, equivalent to Nos. 2 and 3 of Nebraska, the 
same relative position as the sandstone No. 1 on the Missouri river.* 

The observations made in the course of the boundary survey, and in all the other surveys in 
the southwest, show the occurrence of various colored sandstones and clays below the fossili- 
ferous beds identified, as above, with Nos. 2 and 3 of the Nebraska section. - Indeed, we have 
evidence, from numerous observations, of the occurrence of a similar sandstone at so many 
points from Missouri to New Mexico as to render it certain that the formation is continuous over 
this wide extent of country. 

The observations of Mr. Marcou, on the line traversed by one of the Pacific railroad surveys, 
induced him to regard these sandstone as of older date than the cretaceous formation. Ina 
section of Pyramid Mountain given by Mr. Marcou, (Bulleten Soc. Geol. de France, tome 12, 
p. 878,) he recognizes a series of sandstones and clays beneath limestones which are of unques- 
tionable cretaceous age. 


nase White, siliceous limestone. 


aga, ar peg o Nebraska, Sandy limestone of a deep yellow celor. 


ction 2 and 3, 
Blue elay, 30 feet. 
Corresponding to Nebraska, sec. 1. Wibie sandaieye BS het, 


Hard, yellow sandstone, 80 feet. 


White sandstone, 8 feet. 


‘«@, Bed of variegated marls in contact with the Jurassic formation.”’ 
«6, Alternations of calcareo-argillaceous marls of variegated colors--red, green, and white.” 
‘te. Bed of Gryphea dilatata and of Ostrea Marshii."’+ 


#1 believe that Dr. B. F. Shumard regards this sandstone, in part, or altogether, as of carboniferous age ; but it is 
difficult to understand these relative positions, since in numerous localities, front the Missouri river to Texas, the upper 
carboniferous limestone is the highest determined carboniferous rock, and underlies the sandstone No. 1 of the Nebraska 
section. : 

} These explanations of the section quoted above are those given by Mr. Marcou, The designations at the right hand 
are those given by him in the text accompanying the section. —— 
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Having examined the specimens in Mr. Marcou’s collection from this locality, I have no 
hesitation in saying that the specimens labelled by him as Gryphea Tucwmearii (@. dilatata, 
var. Tucumcarit, Bul. Soc, Geol. de France, tome 12, pl. 21) are the Gryphea Pitcheri of Mor- 
ton, and present no features, either in form, characters, condition of preservation, or otherwise, 
which can serve to distinguish them from Gryphea Pi'cheri, in the boundary survey collections, 
from strata forming a continuation of the Llano Estacado.* ‘ 

In the section of Pyramid Mountain given by Mr. Marcou, the exhibition of the sandstones 
and clays beneath the limestone, with Gryphca Pitcheri, is extremely interesting, as giving the 
succession of beds, with lithological character, more in detail than has elsewhere been published 
from that region. 


For the purpose of comparison, I subjoin some detailed sections made by Mr. Meek, in 1853, ~ 


upon the upper Missouri, and which are collectively merged in the sandstone No. 1 of cur 
section of the cretaceous formations, as already given. 


Section at the mouth of Big Sioux river. 


Partially indurated, silicious clay, or marl’, of a slightly yellow color, and showing scarcely 
any lines of stratification. Slope of 60 feet of modern or bluff formation. 


Part of No. 1, section of Nebraska cretaceous formation. 


1. Soft, yellow sandstone, with vertical veins and joints filled with silicious oxide of iron ; 
also, hard, horizontal seams, containing much iron, with casts of Pectunculus Sioucensis: 10 
feet. 


2. Large, concretionary masses, 8 to 10 feet long, and 6 feet thick, consisting of hard, fine- 


grained sandstone, with perhaps some calcareous matter, laminated on the weathered surfaces : 
6 feet. 


of iron, which are often hollow. 

The three lower divisions of sandstone constitute the upper part of No. 1 of the Nebraska 
section. They were not seen in acttial contact with beds of No. 2; but, from their position and 
dip relative to the other beds, there can be no doubt of the relations of the two. Subsequently, 
Dr, Hayden has seen the beds of Nos. 1 and 2 in actual contact on the Big Sioux river. 

At a point twenty-five miles below Sergeant’s Bluff there is an exposure of about 100 feet, 
consisting of beds of sandstone and clay, which present great irregularity in bedding, some of 
the strata rapidly expanding in one direction, while others thin out in the opposite direction. 


Section on the right-hand side of the Missouri river, twenty-five miles below Sergeant's Bluff.— 
Successive beds, or strata, forming part of No. 1, Nebraska section of cretaceous Jormation. 


1. A bed of dark-gray clay, alternating above and below with soft sandstone seams. The 
middle mostly clay; 6 feet. 

2. Light, yellow clay, passing downwards into a very soft, gray sandstone; 5 feet. 

3, Very dark clay, with fragments of carbonized wood ; 14 feet. 


* The specimens from Pyramid Mountain are figured in the Report of the survey of the 35th parallel, and those of the 
boundary survey will be found in the present yolume. 


3. Soft sandstone, like that above, with horizontally arranged concretions of siliceous oxide 
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. Gray, indurated clay, or marl, with pieces of carbonized wood ; A feet. 
. Dark seam, like No. 3; 8 inches. 
. Clay, like No. 4; 3 feet. : 
. Gray ‘sandstone, with fragments of carbonized wood ; 2 feet. 

8. Very dark gray clay, sometimes black, and containing much organic matter in the lower 
part, crystals of selenite, etc. ; 10 feet. 

9. Gray clay, with many fenea of carbonized wood; harder concretions of the same clay, 
containing carbonized wood ; 30 feet. 

10. Gray sandstone, with pieces of carbonized wood ; 2 feet. 

11. Gray clay, with thin, wedge-shaped masses of hard bituminous coal, or lignite, and 
round lumps of sulphuret of iron. 

Slope to river-leyvel 30 or 40 feet, in which no beds, i in place, were seen, 

Many of the beds noted in the above section are seen to thin out entirely, or wholly to change 
their character in the same bluff within a distance of not more than fifty yards ; while others, 

so thin and obscure as to attract no attention, are seen to increase to a much greater thickness 

in a very short space; while about two hundred yards below where the above section was made, 
the same line of bluff passes wholly into a soft, heavy-bedded sandstone, which breaks into 
large, columnar masses from the top to the base of the cliff. 

The following sketch gives an example of the irregularity of the stratification in these bluffs 
of sandstone and clay : 


TD oP 


PS Ea Be 


a. Soft, heavy-hedded, yellow sandstone, with pieces of carbonized wood. 
b. Dark, almost black, slaty clay, with much carbonized matter. 

¢. Gray sandstone, with specks of carbonized wood. 

d, Hard, reddish sandstone, 

e. Indurated gray clay, weathering to a Jight reddish hue, 

f. Sandstone like the upper bed, 


‘These are exhibitions of isolated exposures of the sandstone, clay, etc., constituting No. 1 of 
the Nebraska section, and which, from its relative position to certain fossiliferous beds, under- 
lies the calcareous strata containing Gryphea Pitcheri, and its associated fossils. This sand- 
stone (No. 1) will include, at least, all that portion of the Pyramid mountain on the left hand 
side, marked in the diagram 1, while the blue clay, sandy limestone, and white, silicious lime- 
stone, represent, as we believe, the beds Nos. 2 and 3 of Nebraska; and this inference is 
deduced from the facts already stated, that these calcareous beds of the Llano do elsewhere con- 
tain the association of fossils characteristic of the horizon of Nos. 2 and 3, which we clearly 
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trace from Nebraska to New Mexico, and which are likewise, over a large part, or ‘the whole 
distance, underlaid by sandstones, etc. : 

With regard to the two hundred feet of sandstones and clays below a of the Pyramid moun- 
tain, these may be a distinct formation, or they may be a part of the same formation as the beds 
above. Of all the collections yet examined from the southwest, not a single fossil from beds 
below those containing Gryphwa Pitcheri, and its associated fossils, has come under my notice. 
We are, therefore, without the means of identification at the present time. 

The sandstones of the northwest have a great development, and it is not probable that we yet 
know their full thickness or their relations throughout. The collections made by Dr. Hayden, 
at the mouth of the Judith river,* contain asingle genus, Hettangia, which, in Europe, is con- 
sidered as restricted to the Liassic epoch. This, however, is associated with cretaceous types, 
and though there is some evidence in favor of a reference to the Jurassic period, we have not, 
satisfactory proof. : 

The results at which we have arrived in regard to the identity of the western and south- 
western cretaceous formations, may be more clearly appreciated by a comparison of sections of 
the upper Missouri and of the same formations on the line of the Boundary Survey. 


Section of the Llano Estacado and the prolongation of the same beds to the southwest. 


4. Tertiary sandstone, conglomerates, etc., with clays and impure limestones. 

3. Dark colored, argillaceous limestone, frequently composed largely of broken shells, and 
containing Exogyra costata. 

2. Yellow, or buff colored limestone, arenaceous limestone, clays, etc., with Znoceramus 
problematicus, Grypheea Pitchert, Ammonites Texanus, Toxaster Texanum, Pyrina Parryi, ete. 

1. Sandstones and clays of a white, gray, or red color, containing few or no fossils. 


Section of the beds seen on the Missouri'river from Diaon’s Bluff to Fort Pierre, and thence to 
Mauvaises Terres. 


4, Tertiary sandstgnes, conglomerates, argillaceous limestone, clay, etc. 

3. Light colored calcareous clay, and dark colored astringent clay, with nodules of limestone. 

2. Gray or buff colored, and blue or lead colored argillaceous limestone, clay, etc., containing 
Inoceramus problematicus, Ammonites, etc. 

1, Sandstones and clay, white, gray, or brown, in irregular and unequal alternating beds, 
containing few fossils beyond fragments of carbonized wood. 

I can, therefore, only regard the sandstone of the southwest, or at least a large part of it, as 
identical in age and a prolongation of the formation No. 1 of Nebraska, and which, from the 
evidence of its cretaceous character and the absence of se evidence to the contrary, I refer to 
the cretaceou® period. 


® The formation at the mouth of the Judith river, containing a group of fossils quite distinct from any heretofore 
described, has been referred by Messrs. Meek and Hayden, provisionally, to No. 1 of the Nebraska section, from its general 
lithological analogy, and from position ; but at that point the beds 2 and 3 are wanting, these fossiliferous beds lying imme- 
diately below No. 4 of the section. 
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REMARKS UPON THE TERTIARY FORMATION. 


In addition to the Eocene marine tertiary fossils of the Boundary collections, there are 
numerous specimens of regularly stratified sandstone, conglomerate, clay, etc., which are refer- 
tible to the tertiary period. The relations of the beds of these different series and their great 
thickness indicate that they belong to a system of deposits having a wide extent in that part of 
the country from which the specimens were derived. The mineral aspect of the specimens, the 
association of clays, sandstones, and conglomerates, show a close similarity with the tertiary 
formation of the Mauvaises Terres of Nebraska. Further explorations, collections, and com- 
parisons are certainly necessary before this identity can be fully established ; but the numerous 
intermediate explorations, from the Missouri river to the Mexican boundary line, indicate the 
occurrence of similar formations along the entire distance. The collections from the tertiary 
basin east of the Cordilleras likewise present specimens of lithological aspect and conditions so 
similar to those of the Rio Grande on the east, that there would appear to be some relation 
between the formations at these distant points. 

The tertiary materials in the collections do not appear to me sufficient to furnish more than 
grounds for a probable inference regarding the identity of the formations, and in the almost 
entire absence of fossils from the western basin, it might be unwise to express any positive 
opinion regarding the equivalency of these beds. 

Without possessing the means of a detailed section of the successive beds along the line of the 
boundary survey, we are able, from the specimens of rocks and fossils in the collection, to present 
the order of succession and general features of the formations and their relative position. 

The following section will serve to show the order of succession and relative age of the forma- 
tions crossed by the Boundary survey: 


TERTIARY FORMATION. 


Tertiary formations on the west.coast, probably of Miocene age. 

Tertiary formations east of the Cordilleras, consisting of beds of sandstone, sand,* conglome- 
rates, etc., with subordinate beds of sandstone. Formations in the valley of the Rio Grande, 
consisting of sandstone and conglomerate, with their calcareous beds, resembling in many 
respects the tertiary formations of the Mauvaises Terres in Nebraska. 

Calcareous beds, with marine fossils of the Eocene tertiary, apparently underlying uncon- 
formably the preceding strata. 

CRETACEOUS FORMATION. 


Argillaceous beds, containing Hxogyra costata, etc. 

Calcareous beds of a buff color, and similar beds of a lead color, with beds of white limestone, 
containing Gryphea Pitcheri, Cardiwm multistriatum, Toxaster, Holectypus, Cyphosoma, Pyrina, 
Ammonites Texanus, Hippurites, Caprina, Nerinea, etc. ; 

Sandstone of various colors, white, brown, red, ete., with beds of clay, etc. 


CARBONIFEROUS FORMATION. 


Upper carboniferous limestone, containing Spirifer cameratus, S. lineatus, Terebratula subtilita 
and other fossils of the age of the coal measures. Perhaps, also, some other members of the 
coal measures, represented in the altered sandstones and slates of the collection. 


* The drifting sands of the southwest, like those of the north, appear to be derived from the sandstones of the tertiary period 
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DEVONIAN AND SILURIAN FORMATIONS. 
: ) } 2 Pee 33% lyege } 
The specimens referrible to strata of this age are few, and thése ate in such condition ‘ds to 
give little satisfactory information regarding the rocks in place. ve 


NEWER IGNEOUS AND METAMORPHIC ROCKS, 


Igneous and metamorphic rocks of the Limpia, Guadaloupe, and Organ mountains, Sierra 
Madre, etc,, which are of modern origin.* 


OLDER METAMORPHIC ROCKS. 


Metamorphic rocks of Silurian and Devonian age, forming the range of -the Cordilleras and 
the isolated mountains in the:great plain on the east of that mountain chain. 


* The materials which appear as the result of igneous and metamorphic action, may be derived from rocks of the coal 
Measures and from older formations, as well as from those of more recent date. ‘But’ frdm all we know of the character'of 
metamorphic, silurian, devonian, and carboniferous strata elsewhere, those here referred to do not possess the same characters 
‘and do not belong to the same period of metamorphism. 
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DESERIPTIONS OF CRETACEOUS AND TERTIARY FOSSILS. 
BY T. A. CONRAD. 


The organic remains in the collection of the Boundary Survey are’ chiefly cretaceous shells, 
which I have carefully compared with the Alabama and New Jersey species; and out of more 
than one hundred species in Roemer’s and the Survey collections, I can find only two that may be 
considered identical with New Jersey species. These are Haogyra costata ‘and the Ostrea vesi- 
cularis of Lam., which is at least a marked variety, termed ancella by Roemer. “D’ ‘Orbigny 
places some of Roemer’s Texan species in the same division to which he'refers all’ the New Jersey 
species, the Senonian stage; yet I think there is sufficient evidence that’the rétaceous ‘strata of 
Texas are not exactly synchronous with those of New Jersey, or’of Alabama, while those of the 
latter State appear to form a passage or intermediate stage between: the ‘¢retaceous'strata of the 
two former states, which, besides the. Hxogyra and Ostrea above mentioned, Hiave four ‘other 
species in common, viz: Gryphea Pitcheri, Trigonia thoracica, Morton, Baculites anceps, and 
B. asper. 

Among these interesting fossils, those from Leon Springs are conspicuous for variety and 
beauty, and unequivocally mark the cretaceous period. There is not the slightest trace of the 
Jurassic or any formation older than the grand epoch of the chalk. A few interesting fossils 
from near the mouth of Puercos river are imbedded in a white, chalky limestone, and, with the 
exception of Ammonites Tewanus, are peculiar to this locality, in the present state of our col- 
lections. There is a specimen of flint from Leon Springs of the horn-shaped form so common in 
the chalk of Europe. 

A few Eocene shells collected by Mr. Schott, of the age of the Claiborne formation, prove that 
Eocene strata occur in western Texas. 


Eocene species. 
Cardita planicosta, Arroyo Las Minas, between Hagle Pass and ‘Tieon, 
Corbula nasuta, Con. 
Oytherea Nuttalli, Con. 
Cassidula alveata, Con. 
Volutilithes Sayana, Con. 
Natica limula, Con. 


Cretaceous fossils from Oak Oreck, Texas, collected by Arthur Schott. 


Ammonites Texanus, Roemer, near Puercos river. 

: Nerinea Schotti, Con., near the mouth of Puercos river. 
Caprina occidentalis, Con., near the mouth of Puercos river. 
C. planata, Con., Oak creek, near Puercos river. 
Hippurites? n. s,, near the mouth of Puercos river. 
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Cretaceous fossils from between Rio San Pedro and Rio Puercos, collected by A, Schott. 


Rostellaria? collina, Con. 
R.? Texana, Con. 

Natica collina, Con. 

N. Texana, Con. 
Buccinopsis Parryi, Con, 


Cretaceous fossils from between El Paso and Frontera, collected by Colonel W. H. Emory. 


Exogyra Matheroniana, D’Orbigny. 

Gryphea Pitcheri, Morton. 

Cardium (Protocardia) Texanum, Con. 
Trigonia Emoryi, Con. 

Neithea Texana, (Pecten, Roemer.) 

N. occidentalis, Con., (quadricostata, Roemer.) 
Plicatula incongrua, Con, 

Arca subelongata, Con. 


Cretaceous fossils from Leon Springs, collected by Colonel W. H. Emory. 


Exogyra Matheroniana, D’Orbigny. 
K. arietina, Roemer. 

E. leviusscula, Roemer. 

Gryphexa Pitcheri, Morton. 

Trigonia Texana, Con. 

Lima Leonensis, Con. 

Neithea filosa, Con. 

N. Texana (Pecten, Roemer.) 

N. occidentalis, Con. 

Cardium multistriatum, Shumard, 
Arcopagia Texana, Roemer. 
Cardium Sancti-sabee, Roemer. 
Capsa Texana, Con. 

Terebratula Choctawensis, Shumard. 
Caprina crassifibra, Shumard. 
Turritella Leonensis, Con. 

Natica, 
Hamites larvatus, Con. 
Ammonites flaccidicosta, Roemer. 
A. Texanus, var. Roemer. 
Cyphosoma Texanum, Roemer. 
Pyrina Parryi, Hall. i 
Holectypus planatus, Roemer. 
Toxaster Texanum. 


Turbinolia Texana, Con. 
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Cretaceous fossils from Jacun, 8 miles below Laredo, collected by A. Schott. 


Inoceramus Crispii, Mantell. 
I. Texanus, Con. 

Ostrea crenulimargo, Roemer. 
Exogyra costata, Say. 
Dosinea, (imperfect casts.) 
Turritella (casts. ) 

Natica, (casts.) 


Cretaceous fossils from Lepan Hills, collected by A. Schott. 


Exogyra arietina, Roemer. 
-'Terebratula Wacoensis, Roemer. 
Neithea Texana (Pecten, Roemer.) 
Cardium congestum, Con. 
Ammonites Texanus, Roemer. 
Hemiaster Texanus, Roemer. 
Holectypus planatus, Roemer. 
Of the above species C’. congestwm was collected on the Rio San Pedro, and all the others on 
the Rio Bravo del Norte. 


Cretaceous? fossils from Dry Creek, Mexico, collected by A, Schott. 


Ostrea cortex, Con. 
O. multilirata, Con. 


Cretaceous fossils from various localities, collected by A. Schott. 


Neithea Texana (Pecten Roemer.) San Pedro River, mouth of painted caves ; valley of the 
Rio Bravo, a few miles below the mouth of Rio San Pedro; upper valve of the same, near the 
mouth of the San Pedro. 

Terebratula Wacoensis, Roemer, Aroyo Pedras Pintas. 

Terebratula Wacoensis.—Jbid. 

Inoceramus Crispii, Mant. Aroyo Pedras Pintas and Las Moras. 

iM ‘¢ ? Salt Creek. 

Neithea occidentalis, Con. Aroyo Las Minas, between Leon and Hagle Pass. 

Ostrea carinata? Lam. Turkey Creek, Las Minas. 

O. anomizformis, Roemer, Turkey Creek, Las Minas. 

Cardium congestum, Con. Valley of Royo San Felipe. 

Ammonites flaccidicosta, Roemer, bed of Rio San Pedro. 

A. Texanas, Roemer. 

A. pedernalis, Roemer, Rio Bravo del Norte, near the mouth of Puercos river. 

A pedernalis, Yellow stone. 

Rostellites Texanus, Con. Hagle Pass. 
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POLYPI. 
TURBINOLIA, Lam. 


TURBINOLIA, TEXANA. 


Prats II, Fre. 3, a, 6. 


Horn-shaped, curved, with transverse, obtuse undulations; radii equal, prominent, numerous, 
(about 50 in number,) transverse section oval. 

Locality.—Between El Paso and Frontera. 

There are two specimens of this fossil in the collection, but the cup in each is filled with a 
portion of the limestone in which they were imbedded, and the characters are thus concealed. 3 


ECHINODERMATA. 


Several species of this family occur among the collections of the Boundary Survey. Three of 
these are identical with species described by Dr. F. Roemer, in his Kreidebildungen von Texas, 
while two others are quite distinct. Owing to the imperfection of the specimens in the collec- 
tion, some of the figures have been copied from the work cited. It was not until the collections 
of the second survey of the Boundary were received that the Towaster elegans was observed, and 
it has been figured on the supplementary plate 21. The association of these and other species 
with the well known cretaceous fossil Gryphea Pitcheri, figured upon the same plate, leaves 
nothing further to be desired in proof of the age of the formation.* 


PYRINA PARRYI, Hall. 
Prats I, Fra."1, a-d. 


. Shell oblong ovoid, or. somewhat pentagonal, with the angles rounded, convex above and 

concave in the middle beneath; apex central, flat or slightly depressed, prominently convex in 
front, and subtruncate behind; mouth central, oval; anus ovate, narrower above and situated 
centrally between the upper and lower side of the shell ; ambulacral areas somewhat prominent 
or slightly elevated above the rest of the surface. Tubercles on the upper side scattered, with . 
granular spaces between, becoming more numerous on the sides and crowded on the base of the 
shell. Length 1}inches; width 14 inches. 

The general contour of the fossil is a broad: oval, slightly narrower behind and subtruncate ; 
while the elevation of the ambulacral space in front gives it a slight prominence in that, part. 
This prominence of the ambulacral spaces likewise often gives an obtusely pentagonal form to 
the shell; but this character is not constant, nor is the slight prominence in front observable in 
all specimens. bray 

This neat and pretty species is readily distinguishable from any other yet described from the 
eretaceous rocks of the southwest. * 


® Prof. Agassiz, to whom these fossils were submitted, expressed his opinion that they were from the lower cretaceous 
formation. 
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Fig. la. Upper side of specimen. 
Fig: 16. Lower side. 
Fig. 1c. Posterior view. 
Fig. 1d. Portion of the summit enlarged. ' 
Locality.—Leon Springs, El Paso road. . 


TOXASTER TEXANUS. 
Prate I, Fie. 2, a-c. 
Toaster Texanus, Roemer, Kreidebildungen von Texas; p. 85, pl. x, fig. 3. 


Shell oblong, subpentagonal-ovate, rotund before, the middle emarginate, truncate behind, 
elevated convex ; mouth transverse, subreniform ; anal aperture round-oval ; the larger tuber- 
cles arranged in a triangular area upon the lower surface. 

The specimens of this species in the collection are somewhat compressed vertically, cordate- 
ovate in form, rather abruptly emarginate in front. 

Fig. 2a. View of the base of a specimen. 

Fig. 2b. Upper side of the same. 

Fig. 2c. Posterior view. 

Locality. —Leon oe ila Texas. 


_OYPHOSOMA TEXANUM. 
Prats I, Fie. 3, a-c. . 
Diadema Texanum, F. Roemer, Texas; p. 392. 


Cyphosoma Texanwm, Roemer, Kreidebildungen von Texas; p. 82, pl. x, fig. 6. 
Orbicular, scarcely subangular, little elevated, depressed above, plane or concave below ; 
' tubercles of the ambulacral and interambulacral areas equal, distinctly crenulate ; tubercles of 

the ambulacral areas biserial, intermediate tubercles few ; tubercles of the interambulacral areas 
arranged in two principal series, and two slightly smaller accessory series, intermediate tubercles 
numerous, scattered. 

The specimens of this species in the Boundary collections are fragmentary. 

Fig. 3a. Profile view. 

Fig. 36. View of lower side. 

Fig. 3c. Enlargement of surface, showing the ambulacral and interambulacral tubercles, 
pores, etc. 

Locality.—Leon Springs, Texas. 


HOLECTYPUS PLANATUS. 


Prate I, Fie. 4, a, b, ¢, d, e, f. 
Orbicular or subpentagonal, moderately elevated, extremely depressed conical ; inferior sur- 
face plane, concave in the middle; ambulacral areas somewhat prominent above the rest of the 
surface; tubercles small above, larger below, vent ovate, very large, reaching from the mouth 


to the margin. 
19M 
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The specimens present some variety in the greater or less elevation of the apex ; the base is 
often convex near the margin, becoming gradually depressed towards the centre, The tubercles 
are very minute above, giving @ sense of roughness to the touch, becoming larger on the sides 
and much larger below. The upper surface is often nearly smooth, while the lower surface 
retains the tubercles strongly preserved. 

Fig. 4a. Profile view. 

Fig. 46. Upper surface. 

Fig. 4c. View of the base. 

Fig. 4e. Ambulacral and interambulacral spaces enlarged. 

Fig: 4f., g. Enlargement of a tubercle of base. 


TOXASTER ELEGANS. 
Prats XXI, Fie. 1 a-e. 


Hemiaster elegans, Shumard, in Marcy’s report of Exploration of the Red River of Louisiana ; 
page 210, pl. 2, fig 4 a, b,c. 


Shell subcordate-ovate, much elevated, apex anteriorly sub-central, rotund before, and 
emarginate in the middle by a sinus which terminates below in the mouth ; obtuse or subtrun- 
cate behind, with a shallow depression below the vent ; mouth transverse, round-oval, with a 
shallow depression on each side extending to the margin, anus oval, near the upper margin ; the 
larger tubercles scattered upon the upper surface, and becoming more numerous and larger on 
the sides and lower margin; a triangular lanceolate space beginning near the mouth, and 
widening to the posterior extremity, covered with large tubercles, with a space on each side 
entirely smooth, or with a few scattered tubercles. 

This species has the ambulacral areas defined by broad, shallow grooves, which, with the 
exception of the anterior one, extend to the upper outer margin of the test. It resembles in 
many of its characters the specimens which have been identified as Toxaster Texanum, but the 
apex is more nearly central (being anterior to the centre, while in that one it is posterior.) In 
the specimens under consideration, the ambulacral spaces are all deeply impressed, and the 
antero-lateral ones are more divergent ; the anus is nearer the upper edge, and its greatest 
length is in a vertical direction. Although the figures of Dr. Shumard convey no very definite 
sdea of the characters, yet his description is very satisfactory, and leaves little doubt regarding 
the identity of that species with the one under examination. 

Fig. la. Upper side. 

Fig. 1b. Lower side. 

Fig. 1c. Profile of posterior end. 

Fig. 1d. Lateral view in outline. 

Fig. le. Enlargment of the surface. 

Locality—Eagle Spring, Texas. 
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BIVALVES. 
CAPRINA, D’Orbigny. 
CAPRINA OCCIDENTALIS. 
Prats II, Fiavrr 1, a, b, c. 
Caprina occidentalis, Con. Proc. Acad. Nat. Sci. vol. VII, p. 268. 


Falcate, flattened on the side of the outer curve, convex on the opposite, the other margins 
acutely rounded ; surface very obscurely striated transversely, substance coarsely fibrous. 
Locality.—Near the mouth of Puercos river. 


CAPRINA PLANATA. 
Puatz II, Fieurn 2, a, b. 
Caprina planata, Con. Proc. Acad. Nat. Sci. Vol. VII, p. 268. ° 


Flattened on one side and convex on the opposite, much compressed, very long and narrow, 
faleate, fibrous, and exhibiting small septa. 

A fragment of a valve, two feet in length, and another smaller fragment, are all of this 
species that I have seen. ‘The cavities between the septa are lined with crystals of carbonate of 
lime, and both this and the preceding species are imbedded in white friable limestone. 

Locality.—Oak creek, near Puercos. ; 


TEREBRATULA, Lhwyd. Lam. 
TEREBRATULA WAOCOENSIS. 
Prats I, Fievre 1. 
Terebratula) Wacoensis, Roemer, Kreide. von Texas, p. 81, pl. VI. 


Inflated, semi-globose, pentagonal, smooth ; front margin straight, not inflated, dorsal valve 
most convex; umbo obtuse, slightly incurved; area sufficiently distinct, circumscribed by an 
obtuse angle; ventral valve suborbicular, regularly convex ; surface minutely punctate. 

Locality.— 


TEREBRATULA CHOCTAWENSIS. 
Terebratula Choctawensis, Shumard, Geol. of Red river, p. 207, pl. II, fig. 3. 


Suboval, truncated at base; both valves ventricose, surface elegantly marked with minute 
puncte. 
Locality.—Leon Springs. 


TRIGONIA, Lam. 


This interesting genus has been found as far down in the geological series as the triassic 
rocks. D’Orbigny enumerates ninety-nine species, and although there is one living representa- 
tive on the coast of Australia yet the genus is unknown in the strata of tertiary periods, 


_ oe 
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TRIGONIA EMORYI. 
Puate III, Ficure 2, a, 6, c. 
Trigonia Emoryi, Con. Proc. Acad. Nat. Sci., vol. 

Inequilateral, obliquely truncated posteriorly, alated ; obliquely ribbed ; ribs about 34, narrow, 
prominent, compressed, or laterally abrupt, nodulose, diverging near the dorsal margin; ribs 
posteriorly, about the umbonal slope, composed of series of small nodules. 

The form of this species approaches nearest to 7’. crenulata, but it is wider across the middle 
between the buccal and umbonal slope. The form of ribs is most nearly like those of T. scabra, 
but that shell has a wider anal area, and the dorsal depression is much smaller, a of a more 
ovate cuneate form. 

Locality.—Between El Paso and Frontera, 

TRIGONIA TEXANA. 
Puate III, Fievure 3, a, 0, ¢. 

Trigonal cast of a large species, which is profoundly ventricose, truncated and direct on the 
ventral end, summits profoundly elevated ; shell unknown. 

Locality.—Leon Springs. 

MACTRA, Lin. Lam. 
MACTRA TEXANA. 
Prats IV, Fievre 1, a, b. 
Mactra Texana, Con. Proc. Acad. Nat. Sci., vol. VII, p. 269. 

Triangular, ventricose, subequilateral, buccal end subangulated and slightly produced, much 
above the line of the base, which is regularly and profoundly curved, anal. margin obliquely 
truncated, extremity angulated ; buccal margin straight and very oblique ; summit prominent. 

This species is known from casts, and may prove to belong to the genus Schizodesma, Gray. 

Locality.—Prairie between Laredo and Rio Grande city. 


CUCULLAA, Lam. 
CUCULLZA TERMINALIS. 
Prats IV, Fievre 2, a, b. 

Ovate-triangular, ventricose ; buccal margin in the cast almost direct; anal side produced, 
cuneiform, extremity angulated; basal margin straight; summit profoundly prominent. 

I have not seen the shell of this species. Comparing the casts with those of C. vulgaris, 
Morton, the summits are found to be much more prominent and more distant, as well as more 
nearly terminal. 


Locality.— 
ARCA, Lin. 


ARCA SUBELONGATA. 
Prats VI, Fieurs 3, a, 6. 
Trapezoidal ; anterior end regularly and rather acutely rounded ; hinge and basal margins 


parallel posterior extremity obliquely truncated. 
Locality. —Between El Paso and Frontera, 


MEXICAN BOUNDARY LINE, 149 


-ARCOPAGIA. 
ARCOPAGIA TEXANA: 
Prate IV, Fiaure 3, a, d. 
Arcopagia Texana, Roemer, Kreide. von Texas, pl. VI, fig. 8. 


Orbicular, compressed, lentiform, inequivalve, subtortuous, cardinal margin nearly straight, 
forming an obtuse angle with the posterior margin; anterior muscular impression distinct, 
elongated, linguiform; posterior impression subrotund, approaching the cardinal margin; umbo 
small and slightly prominent. ; 

CARDIUM, Lin. Lam, 


CARDIUM MEDIALE. 
Prate IV, Fieurs 4, a, b. 


Cordate, equilateral, ventricose; base profoundly and nearly regularly rounded ; beaks promi- 
nent; posterior margin truncated, direct. 
Locality.— . 
CARDIUM CONGESTUM. 
Prats VI, Fieurn 5, a, b, ¢, d. 


Cordate, inflated, subequilateral; umbo prominent; beaks approximate ; Tibs radiating, 
probably about twenty-five in number. 

An abundant species in the form of casts of entire specimens. A mere trace of the shell in 
one of these leads to the inference that the ribs were carinated. It has some general resem- 
blance to C. constantia, D’Orbigny, but, unlike that species, it is oblique. 

Locality.—Rio San Pedro. 


CARDIUM, Sub-genus PROTOCARDIA, Beyrich. 


The genus Protocardia of Beyrich was founded on the Cardium Hillanum of Sowerby. A 
number of species have been figured by authors—four have been described in D’Orbigny’s 
Palxontologie Frangaise. They are generally indicated by concentric lines or ribs, and have 
radiating strie only on the post-umbonal area, The hinge resembles that of the Linnean 
Cardium, and the species seem to pass into that genus, even through external characters. Never- 
theless, they form a natural section, having no living representative, and characterizing the 
eretaceous and older tertiary formations. . 


CARDIUM (PROTOCARDIA) MULTISTRIATUM. 
Prats VI, Fiaure 4, a, b, o. 
Cardium multistriatum, Shumard. Geol. of Red River, p. 2017, pl. IV, fig. 2. 


Subrotund, inflated, height and length nearly equal; truncated posteriorly ; basal and anterior 
margins rounded ; surface of posterior submargin, with 14-15 regular radiating striw; remainder 
of surface marked with fine, equal, rounded, close concentric strie ; summit rather prominent. 

Locality.—Leon Springs. 
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CARDIUM (PROTOCARDIA) TEXANUM. 


Prats VI, Frevr: 6, a, 0, c. 
Cardium Hillanum, Roemer, (not Sowerby,) Kreide. von Texas, p. 39, pl. VI, fig. 12. 

Cordate, subquadrate, obliquely truncated posteriorly; umbo slightly oblique, submedial ; 
disk concentrically ribbed ; ribs large and prominent, rounded, laterally abrupt, fine and close 
on the umbo; post-umbonal area with about 17 tuberculated radiating lines. 

Locality.—Between El Paso and Frontera. 

CARDIUM (PROTOCARDIA) FILOSUM. 
Prats V1, Fieure 7, a, 6. 

Triangular, elevated, with numerous minute, concentric lines anterior to the umbonal slope, 
which is obtusely carinated ; umbonal and post-umbonal slopes marked with close, fine radii, 
about 30 in number. 

This is the smallest species I have seen, and the only one with a carinated umbonal slope. 
Locality.—Leon Springs. : 
CARDITA, Lam. Blainville. 

CARDITA EMINULA. 

Prats VI, Figure 8. 


Ovate-acute from beak to base, elevated ; ribs 16, prominent, rounded? Those on the anterior 
slope angular, acute, umbe narrow, beaks pointed and elevated. 

There is one specimen of this—a cast of both valves; there appear to be traces of radiating 
lines between the ribs. 


Locality.—Leon Springs. 
: CORBULA. 


CORBULA OCCIDENTALIS. 
Puate VI, Fieure 9. 


Allied to C. oniscus, Con.; but has finer and more numerous concentric furrows. It is pro- 
bably an Eocene species ; but was found in western Texas. 


. NEITHEA, Drouet. 

This genus, it appears to me, should be restricted to that group of shells with an angular 
base of which Pecten quinquecostatus, Sowerby, is the type. So restricted, the genus is probably 
confined to the Cretaceous strata, and is certainly highly characteristic. No species of it occurs 
in Tertiary formations, nor in a living state. 

NEITHEA OCCIDENTALIS. 
Prats V, Fievre 1, a, b. 
Neithea occidentalis. Conrad. Proc. Acad. Nat. Sci. vol. VII, p. 269. 
Pecten quadricostatus, Roemer, (not Sowerby,) Kreide. von Texas, p. 64, pl. VIII, fig. 4. 


Ovate-triangular ; lower valve inflated, unequally ribbed, and concentrically striated, lines 
very fine; large ribs rounded and elevated, smaller ribs equal, two in number in each of the 
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intervals of the larger ribs, which latter have on each side a raised line or fine rib, giving it a 
trifid character ; upper valve subconcave. 

This species differs from P. quadricostatus, Sowerby, in having but two equal ribs between 
the larger, while that species his three corresponding. ribs, and it is also proportionally a nar- 
rower or more elevated shell. 

NEITHEA TEXANA. 


Prats V, Fieurn 2, a, 6. 
Pecten Texanus, Roemer, Kreide. von Texas, p. 65, pl. VIII, fig. 3. 


_ Orbiculate-triangular, plano-convex; inferior valve convex, with 15-17 ribs, which are sub- 
equal, broad, flattened, smooth, and bisulcate laterally, or margined on each side by a small 
rib: superior valve flat; ribs unequal, slightly prominent, flattened. 

Locality.—Between Hl Paso and Frontera. 


LIMA. 
_ LIMA WACOENSIS. 


Puate V, Fieurn 4, a, b. 
Lima Wacoensis, Roemer, Kreide. von Texas, p. 63, pl. VIII, fig. 7. 


Oblong-oblique, transverse, anteriorly subtruncated, with radiating ribs, which are slightly 
unequal, anteriorly narrower, closer, subdichotomous. 


LIMA LEONENSIS. 
*Prata V, Fievre 3, a, b, o. 


Very oblique, elevated, of a somewhat oblong-oval outline; buccal side produced, compressed, 
angular at the extremity; margin above the extremity truncated, very oblique; below it the 
margin is also truncated, and parallel with the umbonal slope; basal margin rounded; anal 
extremity angulated ; ears small; ribs about 19 in number, angular or subangular, and cari- 
nated on the middle; surface with fine radiating lines, and towards the base the ribs are more 
distinctly carinated than above. 

This is a larger species than the preceding, and differs in form, in having carinated ribs, and 
in having the summit of the right valve much more prominent or elevated than the left; the 
ears are also smaller, and the margin much below the summit of the right valve. The largest 
specimen measures rather more than 1} inches from beak to anal extremity, 

Locality.—Leon Springs. 


INOCERAMUS, Sowerby. 
INOCERAMUS CONFERTIM-ANNULATUS. 
Prate V, Fia. 5. 
Inoceramus confertim-annulatus, Roemer, Kreide. von Texas, p. 59, pl. VII, fig. 4. 


Transverse, oval, depressed, concentrically undulato-plicated and striated, folds robust, regu- 
larly rounded ; intervals of the wider folds hardly equal; elevated lines very fine, equidistant, 
regular on the fold, and intervals. 

Locality.—_Near New Braunfels. 


— 


152 GEOLOGY AND PALAONTOLOGY, 


INOCERAMUS MYTILOPSIS. 
Puatr V, Fre. 6, a, 6. 
Inoceramus mytiloides, Roemer, (not Mantell,) Kreide. von Texas, p. 60, Pl. VII, fig. 5. 


Oblique, elongate-ovate, inflated, concentrically plicated and striated; umbo very oblique, 
summit acute, prominent; buccal side short, extremity obtusely rounded, and the margin above 
and below subtruncated, the latter parallel with the anal margin, which is oblique and sub- 
truncated ; anal side somewhat compressed. 

This species is more oblique than I. mytiloides, with a longer cardinal line ; is proportionally 
less elevated; with the margins subangulated, while in the J. mytiloides, they are regularly or 
obtusely rounded. 


INOCERAMUS TEXANUS. 
Pratz V, Fie. 7. 


Elevated, suboval, compressed, equilateral ; hinge, and lateral, and basal margins regularly 
rounded ; folds robust, prominent, unequal ; summit not prominent. 
Locality. — Western Texas. 


INOCERAMUS CRISPII. 
Prats V, Fia. 8. 
Inoceramus Crispi, Mantell, Foss. of South Downs, p. 133, Pl. XXVII, fig. 11. 


Equivalve, elongate-ovate, transverse, inflated, concentrically undulato-plicate, elegantly and 
finely striated ; anal side subdepressed, produced ; buccal side short, obliquely subtruncated ; 
cardinal margin long and straight. 

This appears to be the same species that Dr. Morton described as I. Barabint, but his speci- 
mens were very imperfect. A 

Localities. —San Antonio, Texas; Green county, Alabama. 


PHOLADOMYA, Sowerby. 
PHOLADOMYA TEXANA. 


Pratt XIX, Fie. 3. 
A fragment of a cast, with 13-14 distant, prominent, narrow, somewhat undulated or irregular 
ribs ; intervening spaces concave ; concentric lines coarse, but not very prominent. 
Locality.—Turkey creek, Leon and Eagle Pass roads. 
ASTARTE, Sowerby. 


ASTARTE TEXANA, 


Prats V, Fira. 9. 


Triangular, convex-depressed ; buccal extremity subangulated, and much above the line of 
the base, which is regularly rounded. A cast representing both valves. 
The locality. is unknown to me; it is from western Texas. 


a * ’ 
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CYTHEREA, Lam. 
CYTHEREA LEONENSIS. 
Pratn VI, Fra. 1. 


Oblong-subovate, ventricose, very inequilateral ; posterior margin, from beak to extremity, 
slightly sinuous ; extremity truncated or obtusely rounded, direct. 
Locality.—Leon Springs, El Paso road. 


CYTHERHA TEXANA. 


Puate VI, Fie. 2. 


Obliquely-ovate, ventricose, very inequilateral, with prominent lines of growth ; umbo large; 
umbonal slope subangulated ; buccal margin obtusely rounded; base profoundly rounded ; 
dorsal margin straight, very oblique. 

Locality.—Between El Paso and Frontera. 


PLICATULA, Lam. 


PLICATULA, INCONGRUA. 
Puatze VI, Fie. 10, a, d. 


Ovate, small, lower valve ventricose, with prominent entire ribs bifurcating from the umbo ; 
superior valve flattened, with squamose, scarcely prominent, ribs; interstices linear. 

Fig. 10a represents the flat squamose valve, and fig. 106 the opposite smooth-ribbed valve, 
as they appear in relief on a piece of hard limestone. 


EXOGYRA, Say. 


This genus, which is related to Gryphea, originated in the Oolitic epoch. It widely differs 
from Ostrea, though some authors, even at the present day, include the species in that genus. 
The fact that all the species died out before the oldest Tertiary period, favors. the idea that: the 
animal was somewhat differently organized from that of Ostrea. 


EXOGYRA ARIETINA. 
Prats V1I, Fie. 1, a-e. 


Exogyra arietina, Roemer, Kreide. von Texas, p. 68, pl. VIII, fig. 10. 
Exogyra arietina, var. caprina, Con. Jour. Acad. Nat. Sci., Vol. II, new series, p. 273. 


Ventricose ; larger valve having the umbo spiral, or shaped like a ram’s horn; back with 
obtuse or obsolete angles and furrows, and undulated, subimbricated lines of growth ; upper 
valve nearly flat, with concentric lamellose lines. Very abundant, The variety caprina is 
generally elegantly marked with distinct, prominent, radiating, interrupted, subnodulose ribs, 
On the weathered surface of the rock they project in great perfection, and are crowded in vast 
numbers. It is related to H. Pellicot, Gervais. 

Locality.—Leon Springs. ; 

20 M 
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EXOGYRA FIMBRIATA, 
Prats VII, Fiaurn 2, a, b. 
Exogyra fimbriata, Conrad, Proc. Acad. Nat. Sci., vol. VII, p. 269. 


Upper valve very thick, very convex, with 10 or 12 distant, concentric, prominent, imbricated 
lamine ; surface of valve covered with minute, semi-granular, interrupted, rugose lines ; inner 
surface minutely subgranular interiorly ; apex nearly terminal ; lower valve unkown. 

Locality—Western Texas. . 

EXOGYRA LEVIUSCULA. 


Puate VIL, Fieure 4, a, bd. 
Exogyra leviuscula, Roemer, Kreid. von Texas, p. 70, pl. IX, fig. 3. 


Ovate, gibbous ; larger valve inflated, subhemispherical, obtusely carinated in the middle, 
smooth, irregularly ornamented towards the margin, with a few larger lines of increment ; umbo 
distinctly spiral ; interior margin of the valve suborbicular, thin. . 

Locality—Leon Springs. 

EXOGYRA MATHERONIANA. 


Prats VIII, Fia. 1, a, 6; and Prare XI, Fra. 1, a, b. 


Exogyra Matheroniana, D’Orbigny, Paleon. Fran., vol. III, p. 717, pl. 485, fig. 1. 
Exogyra plicata, Goldfuss, (not Lam.) 
Eaxogyra Texana, Roemer, Kreid. von Texas, p. 69, pl. X, fig. 1. 
Exogyra Texana, Shumard, Paleon. of Red river, p. 205, pl. V, figs. 1 and 5. 
Obliquely ovate, convex, thick; larger valve carinate-angulate ; ribs radiating, unequal and 
granulate-nodose ; umbo exhibiting a point of attachment; smaller valve granulose, with radi- 
ating ribs, often thickened ; inner margin finely striated ; muscular impression semi-circular or 


ovate, submedial. 
Locality—Between El Paso and Frontera. 


EXOGYRA COSTATA, var. 
Puate VIII, Ficure 2. 
Exogyra ponderosa, Roemer, Kreid. von Texas, p. 71, pl. 1X, fig. 2. 


Large, thick, ovate, inflated, concentrically lamellose-striate ; larger valve gibbous, obtusely 
carinated, concentric, lamella, irregular, imbricated, laciniate towards the margin; umbo spiral, 
free ; smaller valve thick, concentrically laminated, within smooth; umbo distinctly spiral, 


horizontal. 
EXOGYRA COSTATA. 


Prats IX, Fie. land 2; Prats X, Fra. 1 ; and Puats VIII, Fre. 3. 


Exogyra costata, Say. Jour. Acad. Nat. Sci., vol. II, p. 43. Morton, Synopsis, p. 55, pl. VI, 
fig. 1 and 4, 


Suboval, thick; lower valve convex, costated, concentrically corrugated ; costee somewhat 
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dichotomous, sometimes squamose ; apex lateral, with about two volutions; muscular impres- 
sion profound ; upper valve with numerous elevated, concentric, squamose lamina. 
The Texan specimens agree in every respect with those of New Jersey and Alabama, and 
present the same varieties ; some with, ard others without, ribs, and every intermediate grada- 
» tion. 
Locality.—Jacun, three miles below Laredo. 


EXOGYRA FRAGOSA,. 
Puatsz VIII, Fieurn 2, a, b. 


Exogyra fragosa, Con. Proc. Acad. Nat. Sci., vol. VII, p. 269. 

e Orbicular ; lower valve ventricose posteriorly, flattened anteriorly ; ribbed; ribs large and 
prominent, broad, irregular, some of them bifurcated, crossed by robust lamellar lines of 
growth; umbo small, flattened, very rough and strongly ribbed; inner margin rugosely 
striated ; upper valve plano-convex, with a very uneven, subgranulated, rugose surface, and 
laminated towards the posterior and inferior margins ; apex marginal. 

A beautiful shell, differing from 2. ponderosa or costata in having a much smaller umbo, 
wider ribs, and more rotund outline. The margins within are finely striated and anteriorly 
granulated. ‘The upper valve is rugose-granulate interiorly. The figure does not well repre- 
sent the elevation and inequality of the ribs. 

Locality.—Between El Paso and Frontera. 


GRYPHAA, Lam. 
GRYPHAA PITCHERI. 
Prats VII, Fie. 3; and Pratu X, Fie. 2, a, b. 
Gryphea Pitchert, Morton, Synopsis, p. 55, pl. XV, fig. 9. 
Gryphea dilatata, var. Tucumcarit, Marcou, Bul. de la Soc. Geol. de France, vol. XII, (May, 

1855,) pl. XXI, fig. 3. 

Ovate, gibbous, somewhat regular ; inferior valve inflated, arcuate, lobed ; lines of growth 
subimbricate ; umbo large, prominent, subcompressed, incurved; smaller valve thick, with 
faint, impressed, radiating lines, compressed or laterally flattened above on the anterior side, 
slightly concave in the middle ; surface concentrically imbricate-striate. 

This widely-spread species occurs in all the localities in two distinct forms: one resembling 
G. vesicularis, and which is the type of the species as figured and described by Morton; and 
the other, truncated anteriorly, with a narrow, elongated, boat-shaped umbo, var. navia, pl. 
VI, fig. 3, c,d. The upper valve of the typical form is represented in pl. X, fig. 2, a, b. 
Roemer has given excellent figures of the var. navia. 

Localities.—Leon Springs, Texas; plains of the Kiamesha, Arkansas; New Braunfels, 
Texas; Fort Washita and Cross Timbers, Texas. 


OSTREA, Linn. 
OSTREA SUBSPATULATA. 
Prats X, Fiaure 8, a, b. 
Ostrea subspatulata, Lyell and Sowerby, Jour. Geol. Soc. London, vol. I, p. 61, (figured.) 
Obovate ; somewhat trapeziform, generally thick; higher than wide, narrower at the dorsal 
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than at the ventral or basal end, which is turned downwards at an obtuse angle; somewhat 
foliaceous externally ; muscular impression placed very near the base. 

This species approximates 0. Leymerii, Desh. It was first discovered by Lyell in North 
Carolina, associated with Belemnites mucronatus and Gryphea vesicularis, This group appears 
to represent the age of the Gryphwa and Exogyra beds of New Jersey. 

Locality. — Western Texas. 

OSTREA BELLA. 
Prats X, Fieurn 4, a, 6 


Oblong-ovate, slightly curved; lower valveventricose, undulated, with somewhat interrupted, 
radiating ribs, crossed by remote squamose concentric lines; beak produced; lesser valve flat, 
concave towards the base, marked by minute, obsolete, radiating lines. 

Locality.—W estern Texas. 

OSTREA LUGUBRIS. 


Prats X, Fievre 5. 


Suboval ;. superior valve flat ; inferior valve slightly ventricose, showing a mark of attach- 
ment on the umbo; ribs radiating, prominent, rugose, disappearing on the umbo. A small 
species, constant in character, and easily recognized. 

Locality. —East of Red river, (Canadian,) New Mexico, Santa Fé ee. 


OSTREA CARINATA. 
Pratu X, Fieure 6. 


Ostrea carinata, Lam. An. sans vert, Desh. ed. vol. VII, p. 240. 
Ostrea carinata, Roemer; Kreid. von Texas, p. 75, pl. IX, fig. 5. 


Subequivalve, elongated, arched, compressed, eared anteriorly, regularly plicated; folds 
’ equal, acute, carinated, diverging from a flattened surface on the back, geniculated at the angle 
and vertical on the sides, which are flattened. . 
I have not seen good specimens of this shell, ard refer it to carinata chiefly on the authority 
of Roemer. 
Localities.—Turkey creek, Las Minas.; New Braunfels. 


: OSTREA VELLICATA. 
Prare XI, Frievure 2, a, 6. 


Subovate, inferior valve convex, with very irregular, laminated, concentric lines, imbricated ; 
surface as if pinched into cavities in places; beak subrostrated, thick; margins of the lower 
valve thickened, muscular impression comparatively near the hima hinge area broad. 

I have seen but one valve of this species. 

Locality, —Rio Grande, between El Paso and Frontera. 


OSTREA ROBUSTA. 
Prats XI, Fieure 3, a, 0. 


Elevated, subfalcate, thick; inferior valve convex; superior valve flattened, with rather 
distant subimbricated laminxw ; apex truncated. 


— > 
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There are only two specimens of this species ; the outer surface of the lower valve is abraded, 
and the characters obliterated; the upper valve in one is much thickened on the margins, which 
are crenulated within on the upper part. : 

Locality.—Jacun, three miles below Laredo. 


OSTREA CORTEX. 


Priatze XI, Fieurn 4, a, d. 


Bceved. pointed towards the apex ; inferior valve ventricose, very thick, with very promi- 
nent, concentric, imbricated laminae ; cardinal fosset long and profound, somewhat curved, with 
a rounded ridge on each side. 


A remarkable species, with a rough park-like exterior ; the upper valve is somewhat ventricose 
and marked like the opposite exteriorly. 
Locality.—Dry creek, Mexico, 


OSTREA MULTILIRATA. 


Pratr XII, Fievre 1, a, d. 


Sub-triangular, thick and ponderous, somewhat curved; both valves flattened, irregularly 
undulated concentrically, and having numerous radiating, interrupted folds ; umbo flat, very 
thick ; cardinal fosset long and somewhat curved, deep, cavity very shallow. 

This is a remarkable species, very variable in form. I know of no cretaceous species like this 
or the preceding, and as no other fossil was obtained with these, their geological age is uncertan ; 
possibly they may belong to strata of earlier date than the cretaceous rocks of Texas. 

Locality.—Dry creek, Mexico. 


UNIVALVES. 
NATICA, Lam. 


NATICA TEXANA. 
Pirate XIII, Fievre 1, a, 0b. 


Suboval ; volutions, 5; rounded; spire prominent. 
Locality.—Between Rio San Pedro and Rio Puercos. 


NATICA COLLINA. 
Prats XIII, Fieurn 2, a, b. 


This specimen may be the young of the former species, The cast is distorted and imperfect. 
Locality.—Same as preceding. 


ROSTELLARIA? Lam. 
ROSTELLARIA? COLLINA. 
Piare XIII, Fiaurn 3, a, b. 
One or two imperfect casts of this fossil occur with the preceding Natica. 
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ROSTELLARIA? COLLINA. 
Pruate XIII, Fraure 4, a, 0b. 


Elliptical ; volutions, 6; those of the spire rounded ; body volution, with a rather wide, slight, 
revolving depression near the suture.—(A cast.) 


BUCCINOPSIS. 
BUCCINOPSIS PARRYI. 


Puatn XIII, Ficure 4, a, b. 
Sub-pyriform ; longitudinally undulated and ornamented with rugose revolving lines; volutions 
flattened above; spire scalariform ; aperture large and patulous. 
Under this name I have described a cast which cannot be referred with accuracy to any known 
genus. The beak is broken and was probably produced, 
Locality.—Same as preceding. 


TURRITELLA, Lam. 
TURRITELLA PLANILATERIS. 


Prate XIV, Fievurr 1, a, b. 


Subulate; volutions with two large beaded revolving lines, and two smaller ones beneath, 
with an intermediate fine crenulated line; sides straight; the upper large revolving line gives 
the shell a carinated character. 

Very distinct from 7’. seriatum-granulatum, Roemer. The shell and sculpture are in perfect 
preservation. It is accompanied by Lima Leonensis, a small Natica, and a small Astarte, which 
has about five broad concentric prominent ribs, and triangular in form, It may be named Astarte 
crassilira. — 


ROSTELLITES, Conrad. 
ROSTELLITES TEXANA. 
Pratt XIV, Fieurn 2, a, b. 
Rostellites Texana, Con. Proc. Acad. Nat. Sci. Vol. VII, p. 268. 


Narrow, elongated, with a subulate spire ; plaits of columella oblique, straight, narrow, acute, 
largest above, and becoming obsolete towards the base; volutions of the spire flattened on the 
sides. 

The above genus is probably related to Pterocera, The specimens are very imperfect, only 
one of them retaining any portion of the shell, and this is the columella with the plaits. 

Locality.—Eagle Pass. 

NERINEA, Defranc. 


NERINEA SCHOTTII. 
Puate XIV, Fievre 3, a, b. 


Elongated ; -volutions concave or sub-angulated below the middle ; destitute of lines except 
one slightly impressed line near and below the suture ; body volution angulated in the middle. 
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A large and beautiful species, with the shell converted into carbonate of lime. Named in 
honor of its discoverer, Arthur Schott, esq. 


NODOSARIA, Lam. 
NODOSARIA TEXANA. 


Pirate XIV, Fieurn 4, a, b, c. 
Straight or slightly curved, subulate, nodes transversely oblong or depressed, ventricose, 
numerous. 
Very abundant in the form of casts. The outline of the shell appears to have been nearly or 
quite straight below, and somewhat curved towards the apex. 
Locality—Between El Paso and Frontera. 


AMMONITES, Lam. 


AMMONITES PLEURISEPTA. 
Puate XV, Fia. 1, a, d, ¢. 


Discoid, much compressed, lentiform ; back acute; volutions with obscure, distant, transverse 
ribs or undulations, and two series of nodules—one central and distinct, the other obsolete— 
elongated transversely and near the margin or back; transverse section of the whorls lanceolate; 
umbilicus very small; series of sutures of the septa crowded, gradually separating as they 
approach the inmost whorl ; septal lobes short, suddenly expanded, crenulate, rounded ; saddle 
bilobed, the lobes obtusely rounded, the third lobe from the dorsal the largest of the series. 

This species approximates A. pedernalis, Roemer, who supposes it to be identical with the 
foreign species of that name described by Von Buch. It differs from-Roemer’s shell in having 
tubercles, in being less compressed, or forming a less acute angle with the back ; in having a 
smaller umbilicus, and transverse undulations; and also in more crowded and very differently 
shaped septa. It attains a much larger size than the specimen figured. 

Locality.—Jacun, 3 miles below Laredo. 


AMMONITES GENICULATUS. 


Prats XV, Fia. 2, a, b. 

Discoid, sides flattened and gradually sloping towards the back, which is abrupt, slightly 
rounded, and with a thick, prominent carina on the middle; ribs numerous, slightly curved 
until they approach the back, when they suddenly bend and become very oblique and more 
prominent, obsolete on the back ; inner sides of the volutions abrupt. 

Allied to A. flaccidicosta, Roemer, but may be distinguished by;the dorsal carina and broader 
arms of the septal lobes, and flattened instead of rounded volutions; and also by the different 
form and inclination of the ribs. 

Locality.—Bed of Rio San Pedro, and Leon Springs. 


AMMONITES TEXANUS. 
Prats XVI, Fra. 1, a, d. 


Ammonitse Texanus, Roemer; Kreid. von Texas, pl. VI, fig. 2, a, b. 


Large, somewhat discoidal, involute ; volutions subquadrangular, gradually increasing in 
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height and width, carinated and ‘nodo-costate; dorsal carina continuous, the approximate series 
of tubercles not equal to it in prominence; ribs numerous, 22 on each volution, equidistant, 
ornamented with 5 tubercles ; series near the dorsal carina compressed, elongated, the others 
rounded ; transverse section of the exterior volution rectangular, of the interior volution quad- 
rate; sutures of septa moderately divided and ramose. 

Locality.—Near Puercos river. 


AMMONITES LEONENSIS. 


Prats XVI, Fre. 2, a, b. 


Volutions with thick, distant, rounded ribs, with a tubercle on each extremity and an inter- 
mediate rudimentary rib, having a tubercle on the dorsal angle ; back obliquely truncated on 
each side of the carina. 

This shell differs from A. Texanus in having the back elevated in the middle, and in being 
without tubercles on the back, in having only two series of nodes on the sides, or with a middle 
series of rudimentary or obsolete tubercles; also the serratures of the septal lobes are much 
wider than in A. Texanus. 


TERTIARY FOSSILS. 
OSTREA, Lin. 
OSTREA VESPERTINA. 
. Puate XVII, Fria. 1, ad. 
Ostrea vespertina, Con. Jour. Acad, Nat, Sci., vol. II, (new series) p. 300. 


Ovate-subfalcate ; lower valve plaited or ribbed ; hinge long and wide, sharp and somewhat’ 
pointed ; ligament cavity wide, profound, minutely wrinkled ; margins abrupt; cavity not very 
deep ; muscular impressions large, impressed ; upper valve flat, irregular; pallial impression 
crenulated. 

Resembles O. subfalcata, Con. of the Virginia Miocene. 

Localities. —Carriso creek, and near San Diego, California. (Miocene.) 


OSTREA VELENIANA. 
Puate XVII, Fie. 2, a, bd. 


“Ovate, flattened, entire, with rugose lines of growth ; cardinal area very broad: ligament pit 
shallow ; muscular impression very large in proportion to the size of the shell, transverse ; no 
crenulations visible about the margin. 

This is probably a Miocene shell. 

Locality Rancho Heleiia, below Salado. 


OSTREA CONTRACTA. 
Prats XVIII, a, b, ¢, d. 
Ostrea contracta, Proc. Acad. Nat. Sci., vol. VII, p. 269. 


Subfalcate, elongate, thick ; exterior of lower valve very irregular, and varying from ventricose 
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* to flat ; cavity shallow and remarkably contracted towards the hinge, which is elongated, having 
a deep and broad cavity in the lower valve, with a corresponding rounded and striated ridge in 
the opposite valve. 

This large oyster measures nearly two feet from beak to base. The contracted form of the 
cavity is most striking in the oldest individuals. Probably a Miocene shell. 

Locality.—Oyster Point, Mexico. 

ANOMIA, Lin. 
ANOMIA SUBCOSTATA. 
Prats XIX, Fie. 1 a, b. 


Anomia subcostata, Con. Proc. Acad. Nat. Sc., vol. VII, p. 267. 


Obtusely ovate, rather thick; umbo of larger valve ventricose ; hinge thickened, surface of 
the valve obtusely undulated concentrically, and marked with waved, wrinkled, interrupted 
ribs, much raised, except towards the base, where they are larger and somewhat tuberculiform ; 
upper valve entire, or with obsolete radii towards the base. 
This has a general resemblance to 4. Rufini, Con., of the Virginia Miocene, but is much 
thicker and very distinct. 
CARDITA, Lam. Blain. 


CARDITA PLANICOSTA. 
Prats XIX, Fiavre 2, a, b. 


Venericardia planicosta, Lam. An. sans Vert., vol. V, p. 
669. Desh. Coq. Foss., vol. I, p. 149. 
Cardita planicosta, Blainville. 

Ovate-oblique, cordate, very thick, with flattened broad ribs, 22~24, granulated towards the 
apex; lunule very profound, wide, cordate, margin crenate within, cardinal teeth two, finely 
striated. 

This species is found in Virginia and Alabama, as well as in California. Deshayes describes 
the Paris specimens of C. planicosta as crenulated on the ribs near the summit, a character 
scarcely visible in the specimens that I have examined. 

Locality.— Arroyo las Minas, between Eagle Pass and Leon. 


CORBULA, Lam. 
CORBULA NASUTA. 


Puate XIX, Fieure 4. 


Corbula nasuta, Con. Foss. Shells of Tert. Ferm. 
Corbula Alabamiensis, Lea, Cont. p. 45, pl. I, fig. 12. 


Inflated, triangular-ovate, very inequivalve, ventricose; finely striated concentrically; buccal 
end rounded, longer than the anal, which is contracted ; flexuous, narrow, and obliquely trun- 
cated at the end. 

Locality.— Western Texas. 
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VENUS VESPERTINA. 
Puate XIX, Frieavre 5, a, b. 


Subtriangular, inequilateral, convex ; length and height equal; buccal end acutely rounded ; 
anal end more obtuse ; summit prominent. 
A small Eocene species, with the external surface somewhat worn. It appears to have had 
concentric lines. 
Locality.— Western Texas. 
CYTHEREA, Lam. 


CYTHEREA NUTTALI. 
Piate IV, Fieure 5. 
Cytherea Nuttali, Con. Foss. Shells of Tert. Form. 


Subrotund, inflated, equilateral, ornamented with fine, regular, concentric lines, anal end 
obtusely rounded. 

An Eocene species, found both in Texas and Alabama. 

Locality.— Kast of Frontera, associated with Cassidula alveata. 


VOLUTALITHES, Swainson. 
VOLUTALITHES SAYANA. 


Prats XIX, Fieure 6. 


Voluta Sayana, Con. Foss. Shells of Tert. Form. 
Voluta Defrancit, Lea, Cont., p. 171, pl. VI, fig. 179. 
Voluta gracilis, Lea, Cont., p. 172, pl. VI, fig. 180. 
Voluta parva, Lea, Cont., p. 173, pl. VI, fig. 181. 


Turbinate, with revolving impressed lines ; coronated ; shell thin; volutions 7, subangulated ; 
body volution either smooth or with longitudinal acute lines or folds. 

There is only one small specimen of this abundant Claiborne species. It is imbedded in the 
same piece of rock which contains Corbula nasuta and Natica limula. 

Locality.— Western Texas. 


NATICA, Lam. 
NATICA LIMULA. 
Prats XIX, Fievure 7. 


Natica limula, Con. Foss. Shells of Tert. Form. 
Natica mamma, Lea, Cont. to Geol., p. 109, pl. IV, fig. 95. 


Subglobose, flattened at base ; spire rounded, pointed at the apex; columella much thickened 
above ; umbilicus large ; shell thin; mouth ovate. 
Locality.—Same as preceding. 


. MEXICAN BOUNDARY LINE. 


TURRITELLA, Lam. 
TURRITELLA 
Prate XIX, Fieure 8. 


This figure Bote a specimen of tertiary rock from San Diego, California. 
fella, which is not determined, there are a few small unknown bivalves, 


- CASSIDULA, Humphreys. Sub-genus LACINIA, Con. 
CASSIDULA ALVEATA. 
Prats XIX, Frevren 9. 


Melongena alveata, Con., Amer. Jour. Sci., vol: XXII, p: 344: 
Cassidula alveata, Con,, Proc. Acad. Nat. Sci., vol. VII, p. 448. 
Pyrula Smithii, Lea, Cont. to Geol., p. 153, pl. V, fig. 162. 


.. Locality. pein Texas. A 
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, Besides the 


x alae With revolving robust lines, and a wide, concave, revolving furrow below the 
gle of the large volution ; spire very short ; suture deeply impressed, sub-canaliculate. 
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APPENDIX. 


CRETACEOUS FOSSILS. 
CARDITA SUBTETRICA. 
Prats XXI, Fieure 5. 
Sub-orbicular, slightly ventricose ; ribs 22? not very prominent, rounded, squamose, ribs and 
interstices about equal in width. 


This may be an eocene species ; Ido not know any of its associated fossils. 
Locality.—Rio Bravo del Norte, 


PHOLADOMYA SANCTI-SABA. 
Prats XXI, Ficure 4. 
Cardium Sancti-Sabe, Reemer, Kreide. von Texas, p. 48, pl. VI, fig. 7.. 


Inequilateral, longitudinally ovate, gibbous, posteriorly compressed, produced, sub-caudate, 
smooth; the rest of the shell radiate-costate; ribs 16, equal, granulated, becoming obsolete 
posteriorly ; umbo large, prominent, anterior to the middle. 

Localities.—Leon Springs ; New Braunfels, Texas. 


CAPSA, Lam. 
CAPSA TEXANA. 


Prater XXI, Fieure 6. 


Oblong-oval, disk flattened or depressed in the middle; radii distinct, close, rugose poste- 
riorly, gradually becoming obsolete in the middle of the valve; buccal end regularly rounded ; 
anal end truncated, direct. 

Locality.—Leon Springs. 

TEREBRATULA LEONENSIS. 


Prats XXI, Fievure 2. 


Inequivalved, oval or sub-petagonal ; rostral end ventricose, rounded in the middle, and the 
sides obliquely convex-depressed ; umbo small; foramen small, almost touching the umbo ; 
imperforate valve less convex; valve widest above the middle, rapidly tapering to the front, 
which is slightly depressed ; front margin narrow and truncated; surface elegantly and minutely 
punctate. 

Narrower in front than 7. Wacoensis, Roemer. I cannot compare it with Shumard’s figure 
of TZ. Choctawensis, as that figure, in the Paleontology of Red river, like all the representations 
of fossils in that work; (except Gryphea Pitcheri,) is worthless for the purpose of identification. 
The punctuated surface is so common in the genus that it has no value in specific distinctions. 

Locality.—Leon Springs. 
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TURRITELLA LEONENSIS. 
Prats XXI, Frevure 7, a, 6. 


Volutions sub-angular, each with three distant, large, crenulated, revolving ribs, and an 
intermediate crenulated line ; spire rapidly tapering to the apex ; body volution large, rounded 
at base, which has four or five fine revolving ribs. 

A limestone cast; traces of shell show oblique longitudinal folds or ribs. 


HAMITES LARVATUS. 
Prats XXI, Ficure 8. 
Hamites larvatus, Con. Proc. Acad. Nat. Sci., vol. VII, p. 265. 


Ovate-oval, obliquely ribbed; beak and front obtusely rounded or sub-truncated ; ribs oblique, 
distant, very prominent, acute, unequal, frequently alternated, obsolete on the back, and having 
a tubercle on the front margin or angle; ribs on the front thickened and obtuse; sides of the 
shell flattened, and the rib margin nearly rectilinear ; smaller ribs generally without a distinct 
tubercle. 

I have amended the former description of this species from the specimen here figured. In the 
Arkansas specimen the ribs are alternated, the smaller one being without a tubercle; but the 
former has three equal ribs with the tubercle on each, and above them is the smaller rib without 
it. Traces of the shell show annular striae. 

Localities.—Leon Springs, Texas; White river, Arkansas. 
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‘EXPLANATION OF PLATES OF PROFESSOR HALL’S REPORT. 


PLATE I. 


Fic, 1.—PYRINA PARRYI. 


Fig. 1 a. Upper side. 
13. Lower side. 
1 c. Posterior side. 


lacral pores, etc. =e 

Fic. 2.—TOXASTER TEXANUS. 
_ Fig. 2 a. View of the base. 

; 2 b. View of the summit. 

2 c. Posterior view. 

Fic, 3.—CYPHOSOMA TEXANUM. 
‘Fig. 3 a. Profile view. 
; 3 6. View of base. 


io. . _ Fig. 4. HOLECTYPUS PLANATUS. 
Fig. 4 a. Profile view. ! 
4 b. Summit. . 
4c. Base. : 
4d. Enlargement of the summit of the test. 
4 e, Enlargement of the ambulacral and interambulacral spac: . 
4 f,g. Base of attachment of spine enlarged. 


_ PLATE II. 


Fic, 1.—CAPRINA OCCIDENTALIS. 


_ Fig. 1 a,b. Upper and lower sides. 
1c. Transverse section. 


- Fia. 2.—CAPRINA PLANATA. 
Fig. 2 a, A fragment one third the linear dimensions. 
2 6. Enlargement showing structure. 

; Fic. 3.—TURBINOLIA TEXANA 
‘Fig. 3 a. Specimen natural size. 2 
3b. Enlargement of the lamellae. 
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1d, Enlargement of the surface showing the larger and smaller granulations, ambu- 


3 c. Enlargement of ambulacral and interambulacral spaces, (figures from Roemer.) 
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EXPLANATION OF PLATES. 


PLATE III. 
Fic. 1.—TEREBRATULA WACOENSIS. 


Dorsal view. 
Ventral view. 
Profile view. 
Enlargement of surface. 


Fic. 2.—TRIGONIA EMORYI. 


Posterior view. 
Anterior view. 
Right valve. 


Fic. 3.—TRIGONIA TEXANA. 


Lateral view. 
Posterior view. 
Anterior view. 


PLATE IV. 


Fic. 1.—MACTRA TEXANA. 
Lateral view. 
Cardinal view. 


Fia. 2.—CUCULLEA TERMINALIS. 
Lateral view. ~ 
Anterior cardinal view. 


Fig. 3.—ARCOPAGIA TEXANA. 
Lateral view. 
Cardinal view. 


Kia. 4. —-CYTHEREA NUTTALLI. 
Lateral view. . 
Cardinal view. 


PLATE V. 


Fic. 1.—NEITHEA OCCIDENTALIS. 
Lower valve. 
Profile view. 
Enlargement of the surface. 


Fig. 2.--NEITHEA TEXANA. 
Lower valve. 
Enlargement of surface. 


Fie. 3.—LIMA LEONENSIS. 


3 a. Right valve. 


3b. 
Ge 


Postero-cardinal view. 
Enlargement of surface. 
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7 


Fic. 4, LIMA WACOENSIS. 
| ‘Fig. 4 a,b. Lateral and cardinal views. 
- a _ Fig. 5. INOCERAMUS CONFERTIM ANNULATUS. 


Fic. 6.—INOCERAMUS MYTILOPSIS. 


a he 6a. Figure, (after Roemer.) 
_—s«® B, Fragment of New Mexican specimen. 


a au 

i Fie. 7.—INOCERAMUS TEXANUS. 
, os 
Fic. 8.—INOCERAMUS ORISPII, 


Fia. 9.—ASTARTE TEXANA. 


PLATE VI. 
Fia. 1.—OYTHEREA LEONENSIS. 
Fia, 2.CYTHEREA TEXANA. 


a. f Fia,—3.—AROA SUB-ELONGATA, 
‘Fig. 3 a. Left valve. 

8 b. Cardinal view. 
| ae Fic. 4.—CARDIUM MULTISTRIATUM. 
‘Fig. 4a, Right valve. 
4}. A larger individual. 
4 c. Profile view. 
Fia. 5. -CARDIUM CONGESTUM. 


Big. 5 a, Right valve. 

. 5 b. Posterior view. 

5 ce, A larger individual. 

5 d. Profile of same. 

Fra. 6.—CARDIUM TEXANUM, 


Fig. 6 a. Right valve. 
6 b. Posterior view. 
6 ce. Anterior view. 


Fia, 7.—CARDIUM FILOSUM. 


“Fig. 1 a. Left valve. : 
1 b, Enlargement of surface. 


, j ; Fia. 8.—CARDITA EMINULA. 
1 . 
‘Fig. 8. Lateral and profile views. 
Fra. 9.—CORBULA OCCIDENTALIS. 


Fia. 10.— 
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EXPLANATION OF PLATES. 


PLATE VII. 


Fig. 1.—EXOGYRA ARIETENUM. 


Upper valve, exterior view. 
Upper valve, interior. 

Lower valve. 

e. Two views, same specimen. 


Fie. 2. EXOGYRA FOLIACKA. 


Upper valve, exterior surface. 
Upper valve, interior surface. 


Fig. 3.—GRYPHA&A PITCHERI. 


Lower valve, exterior surface. 

View of upper side of shell, with valves attached. 
Profile of large valve. 

Large valve, variety navia. 

Upper valve, exterior view. 

Upper valve, interior view. 


Fic. 4.—GRYPHAA LAIVIUSCULA. ‘ 
Lower valve. 
Profile of same. 


PLATE VIII. 


Fig. 1.—EXOGYRA MATHERONIANA. 
Lower valve. : 
Anterior view. 


Fie. 2.—EXOGYRA FRAGOSA. 


Lower valve, exterior view. 
Lower valve, interior view. 
Fra. 3.—EXOGYRA TEXANA— variety. 


PLATE IX, 


Fic. 1.—EXOGYRA COSTATA—variety. 


1, Exterior view of specimen fig. 3 of the preceding plate. 


2 a. 
2 b. 


Fig. 2.—EXOGYRA COSTATA. 


Exterior view of lower valve. 
Interior of lower valve. 


PLATE X. 


Fia. 1.—EXOGYRA COSTATA. 


Fig. 1. Exterior view of the lower valve, showing the obsolescent character of the coste. 


. 
ds 


EXPLANATION OF PLATES. 


Fig. 2.—GRY HAA PITCHERI. 


_ Fig. 2, Exterior of upper valve. 
2b. Interior of the same. 


& 


Fi. 3.—OSTREA SUBSPATULATA, 


~ aie 


* : Fig. 3 a. F ievates view of the upper valve. 
3 b. Interior of the same. 


a Fie. 4.—OSTREA BELLA. 


‘Fig. 4 a. View of the upper side of the two valves attached. 
4 b. Lower valve, exterior view. 


i 


7 Fia. 5.—OSTREA LUGUBRIS. 
Be. 5 a, b. Exterior and interior of lower valve. 


Fic, 6,—OSTREA CARINATA. 


PLATE XI. 


- 
‘ 


‘ 
| *iWig. 1a, b. Exterior and interior views of lower valve. 

=a Fic, 2.—OSTREA VELLICATA. 
_ Fig. 2 a, 6. Exterior and interior views of lower valve. 
Fid. 3,—OSTREA ROBUSTA. 


‘Fig. 3a. i side, with the shell exfoliated. 
- 30. Lower side, retaining the shell, in part. 


a 
a 
a 


i. Fia. 4.—OSTREA CORTEX, 


” ‘Fig. 4a, b. Exterior and interior of a lower valve. 
4c, d. Exterior and interior of an upper valve. 


PLATE XII. 
; Fa, 1.—O8TREA MULTILIRATA. 
_ Fig. 1 a, 6. Exterior and interior of upper valve. 


PLATE XIII. 
; Fig, 1.—NATICA TEXANA. 
_ Fig. 1 a, 6. Two views of same specimen. 
‘Se _ Bia. 2.—NATICA COLLINA. 
2 2 a, b, Two views of the same specimen, — 
pe: Fre, snore COLLINA. 
‘Fig. iste Beene ot Bo minis pec 
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Fria. 1.—EXOGYRA MATHERONIANA. 


Le, d. Exterior and interior of lower valve, showing a different form, 
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Fig. 


Fig. 


Fig. 


Fig. 
Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


EXPLANATION OF PLATES. 


Fic. 4.—ROSTELLARIA? TEXANA. 
4 a, b. Two views of the same specimen. 
Fic. 5.—BUCCINOPSIS PARRYI. 


5 a, b, Two views of the same specimen. 


PLATE XIV. 
Fra. 1—TURRITELLA PLANILATERIS. 


1a. A fragment of the shell, natural size. 
1b. A part of the surface, enlarged. 


Fic. 2,—ROSTELLITES TEXANA. 
2 a, b. Two views of same specimen. 
Fig. 3.—NERINEA SCHOTTI. 
3 a, b. Two views of same specimen. 
Fic. 4—NODOSARIA TEXANA. 


4 qa, Exterior view of specimen, enlarged. 
4 b. Longitudinal section. 
4 c, A transverse section. 


PLATE XV. 


Fic. 1.—AMMONITES PEDERNALIS, (Var.) 


1a. Lateral view. 
10. Front view. 
1c. Plan of septa, enlarged. 


Fic. 2.—AMMONITES GENICULATUS. 


. 2a. Lateral view. 


2b: Front view. 
PLATE XVI. 


Fic. 1.—AMMONITES TEXANUS. 


. 1a. Lateral view. 


1b. View of aperture. 
1c. Plan of septa, enlarged. 
1d. Young variety, (after Roemer.) 


Fie, 2.—AMMONITES LEONENSIS. 
2a. Lateral view. 
26. Aperture, &c. 
PLATE XVII. 
Fig. 1 —OSTREO VESPERTINA. 


1a, b. Exterior and interior of upper valve. 
1 c, d. Exterior and interior of lower valve, 
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eis eae Fic, 2.—OSTREO VELENIANA. 
Me 2 a, a Exterior and interior of al valve. 


PLATE XVIII. 
Fic. 1,—OSTREA CONTRACTA. 


Be 1a, Exterior view of a natrow valve. 

1. Exterior view of a shell of the usual form. 

‘1c. Interior and lateral view of larger valve. (Figures one-third, in linear measure- 
ment, of the originals.) “ 

1d. Enlargement of surface of the ligamental pit. 


PLATE XIX. 
: ‘ : Fic. 1.—ANOMIA SUBCOSTATA. 
- Fig. 1 a, b. Exterior and interior of lower valve. 
‘ a ie. 2.—-CARDITA PLANICOSTA. 


oe . 2a. Left valve, natural size. 
i Baste patcneutent of surface, showing concentric strie. 


Fig. 8.—PHOLADOMYA TEXANA. 
Fia. 4.—CORBULA NASUTA. 
Fi. 5.—VENUS VESPERTINA. 


ie. g.5 a. Right valve, natural size. 
5 b, Enlargement of surface. 


Fig. 6.—VOLUTALITHES SAYANA. 
Fie. 7.—NATICA EMINULA, 

Fic. 8,—TURRITELLA ——? 
Fic. 9-CASSIDULA (LACINIA) ALVEATA. 
_ Fig. 9 a. View of the aperture. 
9b. Back of the shell. 
| PLATE XX. 
Fia. 1.—COLUMNARIA THOMI. 


“Bie. 1a. A fragment of stone with the coral, (ends of columns,) natural size. 
5 hs 10. Lateral view of same.’ 

- Le, Longitudinal section enlarged. 

1d. Transverse section enlarged. 


Fic, 2.—TEREBRATULA MEXICANA. 
2a, b,c. Dorsal, ventral and profile aa 
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Fig. 3.—ORTHIS ARACHNOIDES ? 
Fig. 3 a. Shell, natural size. 


3 6. Enlargement of striz. 
: Fic. 4.EUOMPHALUS MICHLERANUS. 


Fia. 5.—ASAPHUS EMORYI. 


PLATE XXII. 


Fie, 1.—HOLASTER ELEGANS. 
Fig. 1 a. View of summit of specimen. 
1 6. Base of same. 
1 c. Posterior, profile view. 
1d. Lateral view, profile in outline. 
1 e. Enlargement of surface. 
Fic. 2.—TEREBRATULA LEONENSIS. 


Fig. 2 a, 6. Dorsal and profile views. 
2c. Enlargement, showing punctate character of shell. 


Fie. 3.—GRYPHAA PITCHERI. 


Fig, 3 a. View of upper side of specimen with the two valves attached. 
83 b. Exterior of the lower valve of same. 
8 ce. Interior of lower valve of a smaller individual, 


Fic. 4.—PHOLODOMYA, SANCTA-SABLE. 
Fic..5.—CARDITA SUBTETRICA. 
Fie. 6.—CAPSA TEXANA. 
Fig. 7.—TURRITELLA LEONENSIS. 
Fig. 7 a, b. Two views of the same individual. 


Fic, 8.—HAMITES LARVATUS. 
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